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This numerically-controlled Model S Bore-Matic operates in 
an air-conditioned, temperature-stabilized cubicle to maintain 
the extremely high precision of which the machine is capable. 


TAPE-CONTROLLED BORE-MATICS 


precision bore and turn free contours to +.QOOO1’ 


ON THE NEW, numerically-controlled Heald Model 
S Bore-Matics, free-form shaped parts are bor- 
ized in production with a heretofore unattainable 
degre e of accuracy and precision. Tool motion and 
work speed are automatically controlled through- 
out the entire cycle, in increments so small that 
contours are generated with a dimensional toler- 
0001". These Model S machines have 


been supplied in several sizes, with various types 


ance of 


of numerical control, and are now in successful 
operation on a number of classified projects. 

The machine shown above, with 20” table stroke 
and 15” cross slide travel, is arranged for punched 


tape control using Cincinnati Milling Machine 


lt PAYS to come to Heald 


THE HEALD MACHINE COMPANY 


Company’s Acramatic system. Table and cross 
slide are actuated by preloaded, re-circulcting ball 
nut precision lead screws with hydraulic motor 
drive, Pressure lubricated box-type ways track to 
an accuracy of 25 millionths in 20 inches of travel. 
The specially designed work spindle turns within 
30 millionths for total runout. and is driven by a 
cam-controlled variable speed unit arranged to 
maintain the proper cutting speeds for any given 
point on the workpiece contour. 

For further details on numerically-controlled 
Model S Bore-Matics, contact your Heald engineer 
or write to The Heald Machine Company. 


Worcester, Mass. 
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Significant current developments in 
tooling and production processes 
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CUTTING 


Standard N/C Tape 
A Standard Character Coding for 
perforated tape has been under dis- 
cussion by the Electronic Industries 
Assn Sub-Committee TR-24.1.2 on 
Numerical Machine Tool Control 
standards for nearly a year. While 
still not totally approved, progress 
has been made toward achieving 
wide acceptance of the standard. 
The “character coding” phase of the 
standard has found very wide ac- 
ceptance. It now is being used by 
a large number of numerical-control 
system builders, including General 
Electric, Kearney & Trecker, Far- 
rand, Pratt & Whitney, Giddings & 
Lewis, Fosdick, DeVlieg, Cincinnati 
and others. This character coding is 
used with EIA standard 1-in.-wide, 
8-track (or channel) perforated tape. 
It is being used most extensively 
in point-to-point positioning and 
straight-cut control systems, and in 
some continuous-path systems. Be- 
cause a standard tape and character 
coding makes possible a single set 
of tape-preparation equipment to 
service many different machines, 
many customers are now specifying 
that their numerically controlled 
machines be arranged to accept this 
type of input tape. The proposed 
standard recommends “one _ char- 
acter per row” coding. 


Shear for Butt-Welding 


The only machine known that can 
shear a sheet of steel 16 ft wide and 
turn over a lip as small as 0.012 in. 
is operated by North American Avia- 
tion to allow sheet butt welding. The 
same machine was also operated as 
a test to slice a piece of ordinary 
cigarette-package cellophane, which 
it did as neatly as a razor. 

Developed by the company for the 
B-70 program, the shear prepares 
sheet edges so more than normal 
sheet thickness can be presented for 
welding. 
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Other interesting developments 
from the B-70 program include a 
special vacuum chuck that holds 
welded steel sheet flat on a stretch 
press, and special heating techniques 
that allow distortion-free welding. 
Some assemblies are heated to 600F 
and welded through holes in insulat- 
ing blankets. 

Steel tubes are butt-brazed with 
a sleeve fixture that produces high- 
strength, leakproof couplings. The 
sleeve slips over the butted tubes, 
then an induction coil is loaded over 
the sleeve. Fast heat — 7-10 sec — is 
applied to melt the brazing alloy 
without affecting heat-treated sec- 
tions of the tubing. This operation is 
handled by a remote induction gen- 
erator that can be located as far as 
100 ft from the action. Brazing can 
therefore be done right in the air- 
plane, and many fitting and spacing 
problems are eliminated. 


FORMING 
Wide-Bed Inclinable 


An inclinable press that takes pro- 
gressive dies or can be used for 
small-lot production is a_ recent 
Swiss development. Instead of a fly- 
wheel, the ram is driven through 
helical gearing running in oil. 

E Beautler AG Machineworks de- 
signed the Type A 42 MD machine 
to run at 68 to 200 strokes per min. 
Speed changes are made by a vari- 
able-speed /attachment. Ram position 
and length of stroke are adjustable. 

Feed and take-up mechanism are 
connected by a drive rod at the rear 
of the press, to avoid encumbrances 
in the working area. Feed rolls can 
be lifted automatically, when pro- 
pressive dies with long pilots are 
used. 

An electric control system com- 
bined with an air brake permits the 
press to be run single stroke on 
small lots, continuously on long 
runs, and inched for tool setting. 


INSPECTION 


Mechanized Quality Control 


Real quality-control inspection can 
now be handled by a machine an- 
nounced by American Machine & 
Foundry. The unit is a “Standard 
Deviation Meter”, which counts, 
weighs, and compares values to 
standard for the product. Then the 
machine computes deviation from 
the standard and records this value. 
It is expected to have application 
on small machine parts, such as 
from a screw machine, where its 
high speed can be applied to advan- 
tage. The unit operates 100 times as 
fast as the human eye, and can be 
installed quickly by plant personnel 
along any production line. 

A measuring head that includes a 
dielectric sensing element is placed 
on a machine in the vicinity of, but 
not in contact with, the work to be 
inspected. As work passes the head, 
data is fed to an electronic recorder 
which compares actual and desired 
properties. Output can be presented 
on a meter scale, recorded on a 
chart, or printed in digital form on 
paper tape. 


Air-Cycled inspection 


Mass-produced components should 
be adequately inspected for dimen- 
sions, form, and presence or absence 
of essential features like holes, be- 
fore being fed into automatic as- 
sembly machines. Often, such parts 
must be tested for correct function- 
ing, as well. 

An air-operated machine illus- 
trates what can be accomplished for 
inspecting and testing small parts. In 
this case, the item is a hat-shaped 
rubber seal. Groups of five are tested 
simultaneously by five sets of gages. 

The machine was built by Climco 
Products Co., Cincinnati, using Ross 
air valves. The seals are fed by a 
hopper to a belt that carries them 
to a stop. On signal, five parts are 
picked off by an air cylinder and 
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transferred to a test block. Then the 
test cylinder brings the gages into 
operation, and air pressure is applied 
to the seals. Electric sensing switches 
measure the OD. If the part has 
weak walls, or air leaks through a 
pin hole or rupture, the defective 
piece is rejected to a discard chute. 


HEAT TREATING 


Vacuum Furnace for the Atlas 


Many of the high alloy steel parts 
going into the Atlas ICBM will be 
vacuum heat treated in what is re- 
ported to be the largest cold-wall 
vacuum-heat-treating furnace ever 
designed for operation at 2150 F. 

Convair Astronautics Div of Gen- 
eral Dynamics Corp, San Diego, has 
ordered the furnace from F J 
Stokes Corp, Philadelphia. Contract, 
amounting to more than $250,000, 
calls for design, fabrication, erec- 
tion, and turn-key installation of 
the complete system. The horizontal 
vacuum chamber, 12 ft long and 9 
ft in diameter, can be pumped down 
to one-half micron. ,Within the 
chamber will be a uniform-temper- 
ature work zone about 10 ft long 
and 6 ft in diameter. 

Some of the intricate fabrication 
and assembly operations on the 
Atlas are presented in the article 
on p7l. 


WELDING 


Automatic Roll Dressing 


A new attachment will speed up 
seam-welding operations by auto- 
matically dressing the copper rolls 
right on the welding machine. The 
dressing cycle takes less than 60 
sec. 

Developed by National Electric 
Welding Machines Co, Bay City, 
Mich, the system mounts on the 
welder itself and employs standard 
lathe techniques to dress sides of 
the roll and remove buildup from 
the welding face. 

When the cycle begins, the upper 
and lower rolls are retracted and 
are held in special bearing nests by 
air pressure. While the rolls are 
driven by gear trains, a contoured 
toolbit makes a plunge cut that is 
followed by a number of dressing 
turns. Then a special linkage com- 
pensates for the cut and returns the 
lower roll to correct welding height. 

The system was developed for a 
special seam welder, but National 
claims it will work equally well on 
machines assigned to jobs calling for 
intermittent welding. In addition to 





THE OUTLOOK: 


Postponement of metalworking production because of the steel 
strike is just one of the reasons why metalworking is expected to 
hit an all-time production high of around $150 billion this year 
(1959 output: $130 billion). See p65. 





the savings in production time, the 
company predicts longer roll life and 
a lower inventory of spares. 


ASSEMBLY 


Metal-Ceramic Braze 


Strong joints between certain met- 
als and certain ceramics can now be 
made on a production-line basis, ac- 
cording to Metallurgical Consult- 
ants, Inc, Glendale, Calif. The new 
brazing process makes joints that 
will stand up to 1100 F—missile re- 
quirement—which is much higher 
than the usual 500 F possible with 
low-temperature solders that have 
been applied to date. The process 
depends on careful selection of ma- 
terials and of the gas for the con- 
trolled atmosphere that is required. 
For example, argon atmosphere al- 
lows brazing Kovar or Rodar to 
high alumina. These materials have 
compatible coefficients of thermal 
expansion, which is not usual for 
metal - and - ceramic combinations. 
Type 400 stainless has a similar co- 
efficient, but there are complica- 
tions because this metal is usually 
applied for electronic gear in which 
magnetism creates a problem. Max- 
imum size of joint is now 10 in. at 
MCI, but other companies are ex- 
perimenting with such jobs as 
mounting rings for ceramic nose 
cones and with diameters to 4 ft. 
Crucial factors are joint design, 
materials. Technique is tricky, but 
methods and materials are available. 


Built-Up Turbine Rotors 


Swiss manufacturer Brown Boveri 
is building steam-turbine rotors by 
welding together rings of several di- 
ameters, to produce what they claim 
is a structurally sounder rotor than 
a conventional single-piece unit. The 
process is also said to be less expen- 
sive, because each ring is inspected 
individually for flaws before assem- 
bly. Betatron inspection will show 
up structural weakness, which can 
be eliminated by replacing a single 
ring, not the whole rotor. Rings are 
joined by continuous welding, then 
machined inside and outside. The 
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company claims that not one such 
rotor has exploded or failed in serv- 
ice. 


Automatic Armature Assembly 


Five hundred 2-in. motor armatures 
will be assembled per hour by a com- 
mutator-turning and assembly ma- 
chine developed by American Bosch 
Arma’s toolroom. The un'‘t will be- 
come an integral part of a motor line 
at the company’s Columbus, Mis, 
plant. Semifinished armatures are 
delivered by conveyor, then inserted 
in the machine by elevator. The rig 
finish turns the armatures with dia- 
mond tools, then conveys them to a 
deburring station. Oil slingers are 
attached at a third station, where 
parts are fed by vibratory bowl. 
Finally, 100% inspection for grounds 
or shorts is done at the last station. 
The final stage will isolate defective 
assemblies. All stages operate with- 
out supervision. 


FINISHING 


Centrifugal Finisher 


By making use of high centrifugal 
force to hold workpieces and fine, 
loose abrasive together in a tight 
mass, a new machine developed by 
Harper Buffing Machine Co, E 
Hampton, Conn, is capable of pro- 
ducing fine finishes on _ intricate 
parts. Containers for work and abra- 
sive are mounted on a turret which 
rotates at speeds sufficient to gen- 
erate 40 to 50 G’s, while the con- 
tainers themselves turn on their 
own axes. The centrifugal force gen- 
erated compacts the media, pressing 
it against the work and the rubber- 
lined sides of the container. There 
is no tumbling action, and the media 
do not slide against the container 
walls. Instead, the compacted mate- 
rials creep with a caterpillar-like 
action around the walls. 

The combined result is that parts 
are held tightly within the abrasive 
mass, and the abrasives, either wet 
or dry, slide over the work surfaces, 
removing stock evenly from all sur- 
faces. As the containers themselves 
rotate, the position of greatest cen- 
trifugal force constantly shifts with- 
in the container, so all work surfaces 
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are subjected to approximately 
the same action. Cutting action is 
rapid and uniform, regardless of 
contour, and even such parts as stain- 
less flatware with an ornamental de- 
sign, golf-club heads, and diecast- 
ings are readily finished. Wet opera- 
tions are particularly successful in 
deburring and radiusing edges, and 
in processing parts too small or too 
light for normal tumbling. 


MATERIALS HANDLING 


Giant Missile Container 


To hold its three-story-high Polaris 
missile, Lockheed Aircraft Corp has 
built one of the largest materials- 
handling containers ever developed. 
The double-lined, shockproof ship- 
ping container is the product of a 
program that involved $1,000,000 
worth of precision tooling. 

Protecting the entire missile from 
damage and temperature variation 
in transit or storage, the pressurized 
container can be used over and over 
again. Inside the container is a fiber- 
glass inner liner (with electrical 
heating 2lements that keep tempera- 
ture uniform), a two-in. foam-plastic 
insulating layer, and an aluminum- 
alloy skin. Inflated air cushions be- 
tween the inner and outer contain- 
ers prevent jostling and vibration in 
transit from disturbing the missile’s 
controls. 

Completely loaded, the missile is 
carried to dockside, for transfer to 
a submarine, or to the warehouse 
for storage, where it retains its liner 


and inner container for protection 
until it is actually loaded aboard 
ship. 

Faster Vinyl Laminating 

A new facility at Boeing Airplane 
uses low vacuum and steam heat to 
laminate decorative vinyl panels for 
aircraft cabins at high speed. An 
angle-iron table frame supports a 
7-by-13-ft steam platen, on which a 
layer of clear vinyl, a decorative 
core, and an opaque vinyl sheet are 
assembled. This is covered by a neo- 
prene vacuum blanket with which 
laminating vapors are bled off, with 
parting sheets of polyvinyl chloride 
spaced ‘to prevent undesired fusion. 

Steam heat is generated by a boiler 
and quick-acting throttle that raise 
platen temperature to 380F in two 
minutes, or will cool the platen to 
room temperature in the same time. 
A vacuum of 11-12 psi is applied, 
then the temperature raised to com- 
plete a cycle in about 8 min 

The vacuum frame is attached to 
the table at four corner columns. The 
platen is actually a thin aluminum 
case including 148 longitudinal rows 
of rectangular stainless-steel tubes 
spaced % in. apart. 

Texture within the laminate is 
produced by placing one of the lay- 
ers against a thin, porous, flame- 
sprayed aluminum sheet (caul) ma- 
chined to the surface finish desired. 


MATERIALS & COMPONENTS 
Tungsten Ingots Coming 

Tungsten ingots weighing up 900 
pounds and produced by the new 


Schwartzkopf process will soon be 
exported from Austria to the United 
States. Presently being manufac- 
tured at the Metallwerk Plansee in 
Reutte, Tyrol, Austria, these large 
ingots are considered essential for 
rocket, missile, and jet-propulsion 
improvement. Tungsten powder is 
pressed, indirectly sintered, then 
forged at high temperature, to form 
blocks of a size comparable to stand- 
ard steel ingots, and even larger in 
some other metals. 


MANUFACTURING CONTROL 


Cutting Indirect Expenses 


More than anybody else, an alert 
foreman can help keep indirect costs 
to a minimum. He’s the key element 
in any plan to cut indirect expenses, 
which may amount to as much as 
54% of total manufacturing costs. 

The story beginning on p90 out- 
lines a four step plan for pinpoint- 
ing and controlling these indirect 
costs. Under the system, you list 
your indirect expenses, then key 
them to some standard (hours, ship- 
ping dollars, tons of product) that 
will measure expenses at any level 
of volume. Finally, you reward the 
foreman who meets or betters these 
standards. 

Companies that do a fine job of 
controlling direct costs often feel 
that indirect costs are too elusive to 
measure. The story in this issue 
shows you how to give your fore- 
man indirect expense standards that 
can be met reliably and consistently. 
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The Shaping Attachment adds shaping and 
slotting to the variety of milling jobs han- 
died by the Toolmaster. (Photo courtesy of 
Bennett Metal Products, Wilmington, Ohio.) 
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Boring accurate holes at low cost is fast and easy on a Toolmaster. (Photo cour- 
tesy Scottish Tool, Die and Metal Products Co., Cleveland 13, Ohio.) 


Cincinnati 


j . . 
i y y Ly i FAW ) Jie an } ) Licok in on any of the thousands of shops using Toolmasters. 


You'll find these machines working like beavers all day long, 
day after day. Every hour is productive. 


are the Why are Toolmasters so busy? .. . because they are designed 
to sink their teeth easily and economically into a wide variety 
of light duty vertical and angular milling operations, as well 


lad 2 aq 
Busie. St W OF k ers as drilling, boring and shaping. Their sturdy construction pro- 


] vides smooth operation and dependable performance on any 

; 2 . work in the one or two hp classification. Heavy cuts progress 

in the S lop smoothly on the Toolmaster, too, even when utilizing the 
motor’s full hp. 


Some of the BiG-machine features which ensure Toolmasters’ 


top performance are discussed on the two pages following. 
For further information on all four styles and their particular 
cost-reducing features, write for new catalog M-2110. Milling 
Machine Division, The Cincinnati Milling Machine Co., Cin- 


cinnati 9, Ohio. 
KNEE TYPE AND BED TYPE MILLING MACHINES «+ DIE SINKING MACHINES IN IN N A ii 


* CUTTER AND TOOL GRINDERS ¢ ELECTRICAL DISCHARGE MACHINES MIL iL LING. ING MA “MACHI HINE DIVISION 
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STANDARD ATTACHMENTS 


Index Head 


Precision Measuring Equipment 


Universal Vise 


Look at the BIG-machine features in the Toolmaster, in 
cluding: rugged rectangular overarm with dovetail mount 
ing; square gibbed saddie-knee bearing; extra long 
saddle; convenient-to-operate controls. Toolmasters are 
available in four styles 

1B—1 hp drive, power feed to quill; belt drive with 

step pulleys 

1C—2 hp drive; heavy duty gear drive 

1D (illustrated) —1¥% hp drive, manual or power feed 

to quill; variable speed belt drive 

1E—1 hp drive, p neere or power feed to quill; belt Power Feed (to table or saddle) 

drive with step pulleys and lever operated back gear 
Ronge: 22” table traverse, 10” cross, 17” vertical. Com- 
plete data in catalog M-2110. 


BUILDERS OF FINE MACHINE TOOLS: KNEE TYPE AND BED TYPE MILLING MACHINES © DIE SINKING MACHINES 
THE CINCINNATI MILLING MACHINE CO., CINCINNATI 9, OHIO 
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TRO LOAM FARM sean 


_.. the LIGHT-DUTY Milling Machine with 





Precision quill depth gage accu- 
rately positions the quill exactly 
where you want it. (Styles 1D 


, Backlash problem is solved with 
this anti-backlash device that en- 
ables operator to feed table to 
right or left as desired. 


= 


CUTTER AND TOOL GRINDERS + ELECTRICAL DISCHARGE MACHINES 


BlG-machine Features 





Here's the way to cut costs in toolroom and production 
operations—let CINCINNATI Toolmasters perform all your 
light-duty milling jobs. Because of their many features usu- 
ally found only on larger machines, versatile Toolmasters 
handle one and two hp work with a high degree of speed, 
convenience and economy. For example you'll find in the 
Toolmaster line: 


instant selection of spindle speeds in high or low range 
extra long quill stroke, up to 5” 

power feed to quill 

extra wide knee with narrow center guide and square 
gibbing, giving ample support and alignment to the 
extra long saddle 

wide column bearing, for increased rigidity 
easy-to-read graduated dials 

anti-backlash device on table feec screw 

oil-shot lubrication system 

built-in electrical controls 


and a variety of standard attachments, including an 8” 
Index Head, built to Cincinnati’s fine Dividing Head 


standards 


You will be highly pleased with Toolmasters’ performance, 
their low price tag and B1G-machine features. The complete 
line of four machines is described in new catalog M-2110. 
Write today for your copy. 


CINCINNATI 





MILLING MACHINE DIVISION 
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Right from the blank to the finished external or internal spur or helical gear, Fellows has the 


complete line of gear production and inspection equipment to meet all your requirements! 


No other builder in the world offers as long and varied a line: Fellows Gear Shapers; 
Pfauter Gear Hobbers; Fellows-Reishauer Gear Grinding Machines; Fellows Gear Inspection 
Instruments; Fellows special machines and attachments; Fellows Gear Shaper Cutters. All this, 


plus the benefit of our sixty years of specialized experience in solving gear production problems. 


Ask your Fellows representative for information on the complete line of Fellows gear 
y I I x 
production and inspection equipment. Lf you have a problem requiring special equipment, 


ask him to help you solve it, or write direct. 


..« Fellows Has the Equipment 
to Shape, Hob, Grind and Inspect 


Fellows Gear Shapers cut Pfauter Gear ore No. 12 Fellows-Reishauer No. 20M Fellows Red Liners 
internal and external spurs and Machines for spur and helica Gear Grinding Machines grind make and record the “com- 


helicals; capacities to 120” P.D. gears; capacities to 120” P.D. spurs and helicals to 12” O.D. acre check” of spur and 
1elical gears to 18” P.D. 











THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 


THE 
PRECISION 


— Gear Production Equipment 
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we 


1 LD TO “OD ‘e 


between workpiece O.D. and thread 
with LANDIS Die Head 


Centering Throat Chasers enabled the LAND- 
MATIC Head to solve a difficult threading prob- 
lem at the Minneapolis-Honeywell Regulator 
Co., Valve Division, in Philadelphia, Pa. 


Threads on valve stems for diaphrarn control 
valves were required to meet a concentricity 
tolerance of .002” total indicator reading. The 
5HH 'LANDMATIC Hardened and Ground 
Head using Centering Throat Chasers is the 
only head tested capable of producing these re- 
sults. 


The Centering Throat Chasers used in this oper- 
ation are specifically designed for producing 
threads requiring a high degree of concentric- 
ity with the outside diameter of the workpiece. 
Thus they are particularly adapted for cutting 
long thread lengths where there is a tendency 
of the workpiece to run out-of-round. 


As indicated on the drawing, the centering 
throat section is allowed to protrude from the 
chaser cutting edge. This projection varies from 
4,” for the coarse pitch threads to 7,” for the 
finer pitches. No cutting action takes place on 
this section of the chaser as it extends over the 
rotational centerline of the workpiece and only 
acts as a work aligning and supporting surface. 


To produce these stems, *%%” 24-pitch ‘UNF 
threads are cut 1%” long on 316 stainless steel. 


Cutting at 30 SFM the 5HH LANDMATIC 
Head mounted on #2 B & S Hand-Operated 
Screw Machine, produces these threads to Class 
3 tolerances. Entire lots of 400 pieces are run 
without regrinding the chasers. 


The LANDMATIC Hardened and Ground Head 
is a stationary head, designed and built to give 
the great rigidity required for precision thread- 
ing. It is available in a variety of sizes for pro- 
ducing threads from ;,” to 2” in diameter, and 
uses the LANDIS Tangential Chaser which may 
be reground and used for 80% of its original 
length. 


For detailed information, write for Bulletin 
F-80 — please include specifications. 


CENTERING 
THROAT 

















WAYNESBORO 


PENNSYLVANIA 


LANDIS “cchine COMPANY 
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LANDIS @ 


5 3 


grinds more usable pieces... 
gives highest operating efficiency 





A new Landis grinder with MICROFEED 
assures cylindrical grinding precision 
to your specified tolerances on a 


production basis. 


MICROFEED is a new ultra-fine wheel feed 
to final size that automatically cancels 
the many variables that are common 


to all precision grinding feeds. 


Semi-skilled operators using MICROFEED 
produce highest quality work, 


ie AS DES 


precision grind ers 


LANDIS TOOL eke nites: PENNSYLVANIA 
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Morse Drills 
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Lo It Again... 


TAKE THE 
THRUST OF “THE WORLD'S 
MOST POWERFUL RADIAL DRILL” 


To demonstrate their new 50-horsepower, 
pushbutton-operated Thrustmaster...the 
most powerful radial drill ever built... 
Cincinnati Bickford tooled up with the 
toughest twist drill on the market— Morse. 


Why Morse? Because other drill manu- 
facturers threw up their hands at produc- 
ing a drill to match the Thrustmaster’s 
power. But Morse took on the job, ap- 
plied a regular taper shank drill right off 


the shelf that more than meets the re- 
quirements of this exceptionally powerful 
machine. 


If you haven’t already experienced the 
demonstrated superiority of the world’s 
most complete line of quality cutting 
tools, call your Morse-Franchised Dis- 
tributor today. He’ll gladly show you the 
practical economies of buying the best... 
Morse Cutting Tools. 


Look at these chips made during demon- 
stration of the Thrustmaster. 


Feed: .087” per revolution at 105 RPM 


Drill: Regular Morse Taper Shank Drill 
(style 1302) driven in solid steel. 


Morse currine Toots 


MORSE TWIST DRILL & MACHINE COMPANY 
NEW BEDFORD, MASSACHUSETTS 


WAREHOUSES IN NEW YORK, CHICAGO, DETROIT, DALLAS, SAN FRANCISCO 


A Division of VAN NORMAN INDUSTRIES, INC 


MORSE means “THE MOST” in Cutting Tools 
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Story behind the 4 —Installation of an extra switch operating 


screw in the index drum for “Spindle Stop on Turret Return” and elimination of 
a speed dog on the bushing assembly station permit the bushing to be inserted 
automatically. With the spindle stopped, the loading tool comes forward in rapid 
traverse and presses the bushing home automatically. The simple, yet unique, 
bushing assembly bar, designed by Thompson’s tool engineers, utilizes stacked 
“Belleville” washers to present sufficient end pressure to seat the bushing—while, 
at the same time, offering a cushion between final seating of the bushing and the 
end of the pentagon turret’s forward stroke. It assures proper seating of the bush- 
ing in addition to providing a safety factor to the turret’s operating mechanism. 
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THOMPSON PRODUCTS ELECTRONICS DIVISION 





Warner & Swasey 2 AC cuts production time 
two-thirds on this coaxial switch housing 





Repetitive accuracy and versatility of their new 2 AC Single Spindle 
Chucking Automatic enabled the consolidation of three 
separate ¢erations, with their required setups and part handlings, 
into only one setup —reducing overall time from 21 to 7 hours 
per hundred parts, machined in lots averaging 400 pieces. 


WH 
ali 


il? 


This finish-machined aluminum. forging will 
eventually house a coaxial switch used in jet 
bomber countermeasure systems. 


Prior to putting this aluminum housing 
job on their 2 AC, Thompson’s Electron- 
ics Division at Cleveland had to per- 
form the following separate operations: 
. Drill, finish bore and face mounting 
flange on a No. 3 hand turret lathe. 
. Press bronze bushing into bore on an 
arbor pre««: and, 
. Finish-machine bushing bore to a total 
tolerance of .001 inch on a No. 3 hand 
turret lathe. 
Now, their 2 AC Chucker handles the 
complete job cycle. 

Most important factor that made this 
changeover possible was the 2 AC’s 


‘repetitive accuracy. A press fit tolerance 


of .001 to .003-inch had to be main- 
tained—which meant that the 1.735- 
inch diameter bore had to be held 
within +.0005-inch consistently on 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS 


-.- WITH AWARNER & SWASEY 
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piece after piece. This posed no prob- 
lem for the 2 AC. 

Unique “self-contained” design fea- 
tures of the 2 AC—overhead pentagon 
turret supported by only two wide, and 
widely-spaced, bearings in the same 
housing with the spindle—more than 
met the job’s accuracy demand. This 
unusual concept eliminates the cumu- 
lative tolerance problem of multiple 
bearing turret locating designs. With- 
out this accuracy, automatic assembly 
would be a hazardous undertaking 
—could result in both high scrap loss 
and a damaged machine. 

Talk today with your nearest Warner 
& Swasey Field Representative. Let 
him show how these versatile Single 
Spindle Chucking Automatics can 
materially reduce your production time 
—increase overall profits. 


WARNER 
SWASEY 
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G & E 10HQ HOBLIQUE* Universal Geav 
Hobber is designed for high speed, high pro- 
duction hobbing of spur and helical gears up 


; to 10” diameter. 
G & E Universal Gear Hobbers are ovail- 


able for commercial and precision production 
of spur and helical gears, up to 160” diameter. 


G & E Worm Gear Hobbers cre long 
established leaders for fly tooling or hobbing 
commercial and precision worm gears up to 


100” in diameter. G & E Gear and Rack Cutting Equipment 


for automatically cutting a diversified range of 
spur and bevel gears, sprockets and racks. 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Refractories + fElectre-Chemicals — BEWR-MANWING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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G 2 E Delapena COLD HEAT* Gear- 
Tooth Induction Hardener employs a 
revolutionary new process for hardening gear 
tooth profiles. A patented intensifier operating 
under water, consistently produces a uniform 
hardness pattern, and reduces distortion to an 
absolute minimum. 


... famous shapers 
and gear cutting 
machines join 
fast growing 
machine tool 
family 


G & E Tool Room and Industrial Shapers 
meet every requirement for speed, accuracy 
and compactness on general work. Available in 
seven sizes from 14” to 36” stroke. Can be 
equipped with an hydraulic follower attachment. 


The addition of the Gould and Eberhardt Divi- 
sion expands capacity and adds a variety of prod- 
ucts to the Norton line to serve you better in the 
Machine Tool field. 

The G & E machines shown here are popular 
leaders in the broad line that will continue in its 
entirety. Transferal of the manufacture of these 
machines to Norton headquarters is accompanied 
by the technical know-how that has made G & Ea 
long established, highly valued supply source of 
metal cutting equipment. 

At Worcester, production of G & E machines is 
assured the top quality standards that have made 
Norton the world’s largest supplier of grinding ma- 
chines and lappers. 

Norton will be glad to help you select the G & E 
equipment you need for the results you want. For 
further information or for G & E parts, write 
NORTON CoMPANY, Gould & Eberhardt Division, 
Worcester 6, Massachusetts. 


(NORTON; 


MACHINE TOOLS 


Making better products 
»«to make your products better 


MACHINE TOOL DIVISION: Grinding and Lappieg Machines —G &E DIVISION: Shapers + Gear Cutting Machines » Gear induction Mardeners 
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McGregor-Michigan teams a Cincinnati Shear with its Cincinnati Press Brake 
to get maximum accuracy for its custom plate fabrication 


Cincinnati accuracy pays off for McGregor-Michigan on this truck bed side 
rail, It's formed from %,” x 18’ piate, with pre-punched holes for stake pockets 
Bends are so accurate that pockets can be weided in piace with no fit-up time 











This CINCINNATI® PRESS BRAKE means 


bigger --- 
fEeWRE wes seams 
& handling 
ASICF creration 


All four of these advantages mean money to McGregor- 
Michigan Corporation, Detroit. And they got all four 
of them when they bought a 36 Series Cincinnati Press 
Brake to be used along with their Cincinnati All-Steel 
Shear. 

As a result, “this new brake . . . helps us be more 
competitive with some of the larger shops,” says R. Hil- 
precht, sales manager of this steel plate fabrication shop. 

This is just one example of the way Cincinnati Press 
Brakes and Shears are cutting costs and opening up 
new business for shops across the country. They quickly 
pay for the extra refinements you get in Cincinnati-built 
machines. 

Write Dept. A for new Catalog B-12, and pick the 
brake that will mean new profits for you. 


Shapers / Shears / Press Brakes 


ne CINCINNATI 
Cincinnati 11, Ohio, U.S.A. SHAPER co. 


R 
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for quality, craftsmanship and economy, 


a 
VDF TRACER LATHES 


With these high precision “UNICOP” lathes you can 
duplicate virtually any turned shape with high accuracy 
and uniformity, simply by tracing from a template or 
duplicate workpiece. The “UNICOP” system combines 
the high sensitivity and instantaneous response of an 
electronic control unit with the stability and power of 
hydraulic tool slide operation. The reproductive accu- 
racy of this unit permits copy tolerances of .0004-.0006 
inches in a finishing cut. For complete information, ask 
for Bulletin 128 e. 

In addition, VDF also offers a complete line of 
“HYDROKOP” lathes utilizing a fully hydraulic profile 
copying system that combines maximum economy, ease 
of operation and widest size range, being available in 
machines of any desired length and capacity. For com- 
plete details, ask for Bulletin 129. 
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VDF TURRET LATHES 
WITH AUTOMATIC CYCLE CONTROL 


VDF turret lathes with spindle bores of 2” to 4”, are 
equipped with an exclusive “peg-board” automatic cycle 
control that pre-sets the spindle speeds, direction of rota- 
tion and feeds for any given workpiece. Individual spindle 
speeds and feed rates can be set by two calibrated electric 
preselector controls. Indexing the turret automatically 
selects the correct speeds and feeds for optimum produc- 
tion. This automatic control makes this ram-type machine 
almost as fast as a single-spindle automatic, yet retains 
the versatility and ease of setup of the turret lathe. Sad- 
dle-type lathes with automatic turret indexing are also 
available. 

Like all VDF lathes, these high-production turret 
machines are designed and built, from base to gear-box, 
to maintain the highest standards of accuracy and pre- 
cision. For information, send for Bulletin 107 /le. 
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look into the complete line of 


(WF) LATHES 


...now backed by complete 
engineering and service facilities 








VDF lathes, known the world over for quality, precision craftsmanship, versa- 
tility and ease of operation, are now available from VDF Lathe Division of Rudel 
Machinery Company, which offers complete sales engineering and service facili- 
ties and maintains a stock of replacement parts for prompt customer service. 


The VDF line offers you the widest selection of precision lathes available 
in the machine tool industry—engine and tool-room lathes, turret lathes, copying 
lathes, in sizes from 12” to 80” swing. 


If you want to cut costs without com- 
promising on quality, be sure to get the 
full story on VDF lathes. Compare them, 
feature for feature, with other precision 
lathes. A request to Rudel, specifying the 
type of lathes in which you are interested, 
will bring you a completely illustrated bul- 
letin which describes the line of lathes in 
detail, together with the name and address 
of your nearest VDF distributor. 


VDF Lathe Division of Rudel Machinery Co., Inc. 


165 MILL LANE, MOUNTAINSIDE, N. J. 
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When a GISHOLT BALANCER tells you the story 
—you don't have to translate it! 


Note that dial reading! It does more than you 
may suspect. 

Unlike other balancing machines, it does not 
merely indicate amount of unbalance in arbitrary 
units and leave it to the operator to interpret in 
terms of correction. Gisholt Balancers can tell 
the story directly in terms of correction units. No 
translation needed. No computation. No charts 
or graphs. 


Because of their infinitely variable sensitivity, 
Gisholt Balancers are easily adjusted for the job 
at hand. Correction units such as 4%” lengths of 
wire solder, '¢;" depths for a certain size of drill, 
washers of a specific weight, etc., can be used. 
Readings, in terms of these units, are shown 
directly on the amount meter. 


Think what that means in time saving alone! 
Yet this is only one of many ways Gisholt 
enables you to set-—and maintain—higher stand- 
ards for your balancing work. 


If your product includes the use of rotating 
parts, by all means check Gisholt for the most 
recent information on balancing. 


GISHGLT... 


Madison 10, Wisconsin 


~ 
[reiecees fl 
N77 


TURRET LATHES * AUTOMATIC LATHES « SUPERFINISHERS * BALANCERS + SPECIAL MACHINES 
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the ABRAS/(VE line 


of precision surface grinders 
first for accuracy...first for value 


HYDRABRASIVE 


The modern line of hydraulically operated sur- 
face grinders for general machine shops, pro- 
duction operations and tool shops. Four sizes 
with 12” wheel and 3 hp motor. 


No. M3 and 3B 


For production and toolroom jobs where a 
fast, accurate surface grinder is needed with 
power table traverse and cross feed. M3 has 
2 hp motorized spindle. 3B has 3 hp main 
drive with belt to spindie. Both 8” x 24” x 12” 
capacity with 10” wheel. 


ABRASIVE 


ola -leii-tlelaMe-10lal-ler-mmelalale(-ta— 





This is probably the most popular machine for 
tool and die work. Hand operated with a 12” 
wheel for deep slot grinding, 1 hp motor and 
10” x 15” x 12” size. 


One of the newest and most modern machines 
of its size for easy hand operation and de- 
pendable precision results. It’s available with 
either a 7” wheel and 1 hp motor, or a 12” 
wheel with 2 hp motor. 


a product of 


LANDIS TOOL 


world's largest manufacturer of 
precision grinding machinery 


WAYNESBORO, PENNSYLVANIA 





NOW 


BULLARD 
DYNATROL 


FIRST 


FULLY POWER-CONTROLLED 


Dynatrol V.T.L. has Bullard’s new Dynamic Precision Control...a fully powered 
machine tool control system which pays off in greater production. 

Dynamic Precision Control keeps the tool in the cut more of the time...cuts 
time between cuts . . . increases the operating speed and output of the machine. 

Dynatro! provides infinitely variable feed rates throughout the full range 
and variable traverse rates from zero to nine feet per minute. Dynatrol provides 
complete flexibility of control both in and out of the cut. Feed rates may be 
advanced or retarded while the machine is cutting to obtain maximum tool per- 
formance and productivity. 

Dynatrol provides single lever control for all motions of each head. Variable 
traverse rates, feed engagement and full directional motions are obtained 
through one lever located in the most advantageous position for the conven- 
ience of the operator. Equally simple remote controls are available for machines 
of all sizes. Nine sizes from 26” to 124” table diameter. 

Send to The Bullard Company, Bridgeport 9, Connecticut, for detailed catalog. 
Telephone EDison 6-2511. *Trademark 


a “YOU CAN’T. 
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This is the control center of 
the new Dynatrol V.T.L. Feed 
rates, infinitely variable 
from zero to maximum, are 
directly geared to table rpm. 
A simple pendant controls 
start, stop and speed of table. 


High-Spot Features 
of the 
DYNATROL V.T.L. 


Dynatrol V.T.L. is 
POWER 


CONTROLLED 
By lever or pen- 
dant —it's your 
choice—head trav- 
erse rates can be 
varied from zero 
to nine feet per 
minute. Easy-to- 
read dials show 
exact position. 
Feed selector 
gives infinitely var- 
iable feed rate 
without interrupt- 
ing the cut. 


Dynatrol V.T.L. is 

VERSATILE 
Available equip- 
ment includes: 

Bullard variable 
speed drive for in- 
finitely variable 
table speeds 
throughout the full 
range with no loss 
of usable horse- 
power. 

Fully automatic 
operation by Bul- 
lard Man-Au-Trol 
or point-to-point or 
continuous path 
numerical control 
systems. 

Unique Size-Au- 
Trol* for accurate 
positioning of all 
heads. Contouring 
attachments: Hy- 
draulic, electronic 
or electro-hydrau- 
lic. Four- or five- 
sided power-index- 
ing turret heads. 
Thread cutting, 
drum scoring and 
angle turning at- 
tachment. Power- 
operated chucks. 


Dynatrol V.T.L. is 

COMPACT 
The new Bullard 
Dynatrol V.T.L. is 
compact in design, 
rigid in construc- 
tion, lower in 
height, reduced in 
floor area. 


Dynatrol V.T.L. is 

EASY TO MAINTAIN 
Automatic lubrica- 
tion throughout... 
fewer parts ... few- 
er adjustments... 
easily accessible. 


BEAT A BULLARD” 
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That Made V-8’'s a Few Months Ago 


Cross “Building Block”’ 
Construction Permits 
Reworking Line at 40% 
of Original Cost 
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PART: In-line six-cylinder 
OUTPUT: 100 per hour at 100% 
OPERATIONS: Milling, drilling, 
boring, reaming and tapping 


A few years ago Cross delivered, to a large auto- 
mobile manufacturer, three Sectionized Transfer- 
matics for machining cylinder blocks for high 
powered V-8 engines. These machines introduced 
new concepts of flexibility by standardizing bases, 
transfer mechanisms, fixtures, heads and other 
component parts. 

Last year, due to public demand, the car com- 
pany had to make a quick switch from V-8 engines 
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to small in-line sixes. The new standards that 
Cross created for these Transfer-matics permitted 
the change to be made in a minimum amount of 
lead time and at a cost savings of 60%. 

Today, one line is already producing in-line 


six-cylinder engine blocks and a second line is 
being converted for a production increase during 
1960. This is proof positive that Cross engineered 
flexibility does pay off and that it costs no more. 
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Transfer-matic now prodcing in-line 
cylinder engines 
same machine was making V;8_ blocks 
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sections of the new Cross 


Six 


A few months ago, this 


Established 1898 


~LROSS.. 
First tn Aulomalion 


PARK GROVE STATION ¢ DETROIT 5, MICHIGAN 
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maller Panels 


WITH SQUARE D 
“System-Designed’ 
RELAYS 


Square D relays are available for both AC and 
DC systems—with up to 10 contacts—in both 
electrically and mechanically held forms. Tim- 
ing relays are also available in AC and DC ver- 
sions—with timing intervals from 0.2 second to 
3 minutes. 
Both relays and timers give youthese important 
advantages: 
Require less panel space - Relays are only 3” 
wide, range in height from 34” to 5”. Timers 
ae Ret. y 3 are just 2%" x 45%" or 2%” x 77!@". Mechani- 
CLASS 6501 Res a i ae cally held relays require no extra panel space. 
TYPE 0022 SS - No mounting problems - All Type A timers and 
Nar Type D relays have identical mounting hole 
dimensions. 
Easy wiring - Choose either pressure wire con- 
nections or slip-on connectors for all terminals. 
Long life - Balanced construction reduces wear 


Write tor Bulletin D. 


Square D Company, ae ; . F 
: gle moving part. Epoxy-resin molded coil 
4041 North Richards Street, Milwavkee 12, Wisconsin operates cooler, virtually eliminates coil burnout. 


Disassembly from front Convert any Square D DC relays have contact Timing relays converti- 
in 20 seconds makes Type D relay to mechan- arrangements and ble from on-delay to off- 
Square D Type D relays ically held with easy-to- mounting hole dimen- delay, using only a 
easiest to maintain use attachment sions identical to AC screwdriver 


Square D offers the broadest line of relays, starters and accessories 
for all types of control systems 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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courtesy Ready Machine Tool & Die Co., Inc. 


Gilbert boring mill makes money 


for Ready Machine Tool & Die 


“This 5” Cincinnati Gilbert boring mill is already 
making money for us, and that’s why we bought it,” 
says C. P. Ready, President of Ready Machine Tool 
& Die Co., Inc., Connersville, Ind. 

“For instance, with its precision positioning sys- 
tem, we can lay out holes directly from a print. This 
saves all the time we used to take to make and use 
templates.” 

And there are other things that make this Cin- 


Write for new catalog 


cinnati Gilbert a profitable machine for tool and 
die shops. Plenty of direct power at the tool for heavy 
cuts. Accuracy for the tightest specs. Capacity for 
big work pieces. 

Installed in the Ready plant are two of these mod- 
ern machines; one table type, one floor type — proof 
of their confidence in Gilberts. 

The Cincinnati Gilbert Machine Tool Co., 3340 
Beekman St., Cincinnati 23, Chio. 


GILBERT 
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are 


New Britain’s answer to a 


Overseas production of just about any- 
thing you care to name is making serious 
inroads on American domestic and 
foreign markets. It’s no secret that Eu- 
ropean and Asian industry is catching 
up fast technologically—and they have 
a real competitive advantage in plenty 
of low cost skilled labor. While many 
foreign products are still inferior to 
those of domestic manufacture, this is 
far from true in all cases. The answer 
is, of course, increased productivity at 
lower cost. 
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In its all-new line of bar machines, 
New Britain has developed the most 
modern bar-turning units available. Five 
models in two different series are of- 
fered with capacities from 1%” to 5%”. 
These machines are designed for really 
fast, trouble-free, high-precision produc- 
tion. More operations per machine are 
possible than ever before. Wide open 
tool areas allow unlimited combinations 
of end working and forming tools. New 
Britains will stay new longer. The ex- 
clusive wear-preventing features so 


serious 


threat 


familiar to New Britain users have been 
retained and improved. Catalogs on 
both the small and large series machines 
are yours for the asking. After looking 
this literature over if you think one or 
more New Britains may help improve 
your competitive situation, we will be 
happy to review your prints and arrange 
a demonstration. No obligation, of 
course. Call us or call your local repre- 
sentative. New Britain-Gridley Machine 
Division, The New Britain Machine 
Company, New Britain, Connecticut. 
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precision boring-New Britain’s new approach 


New Britain Cam Actuated Vertical 
Precision Boring Machines offer an en- 
tirely new principle for more accurate 
boring and turning, plus compact ex- 
terior design and fast tooling. Rough 
cuts and finish cuts within close toler- 
ances on the same set-up are character- 
istic. Standard models are available with 
maximum swing from 12” to 17%” in 10 
or 15 horsepower. 

Here are a few of the major new 
developments incorporated in these 
unusual machines. 


Greater accuracy. Both the vertical and 
cross slide cams are mounted on a com- 
mon shaft which is contained inside the 
vertical slide. The linkages found in 
conventional cam-operated contouring 
machines are eliminated. Both the ver- 
tical and cross slides ride on preloaded 
roller bearings and are deflection-free. 
Clean-sided design. Any number of 
these self-contained machines, each with 
one or more spindles, can be arranged 
side by side. Depending on how they 
are tooled, they operate either as a 


single unit or as individual machines. 
Parts can be inverted on adjacent ma- 
chines or on adjacent spindles of the 
same machine, finishing both sides, com- 
pleting all operations in one integrated, 
high-volume operation. 
Fast tooling. Unrestricted accessibility 
allows rapid tool and cam changes. 
Complete catalog material is avail- 
able. For your copy, write New Britain- 
Gridley Machine Division, The New 
Britain Machine Company, New Britain, 
Connecticut. 
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why a copying 


Beyond a certain point sustained pro- 


duc tion of the Same piece on an engine 


lathe becomes uneconomical. Sometimes 
however, the feeling exists that a copy- 
lacks flexibility 
ruggedness or that it is just too “spe 

cial.” A New Britain +6F+ has power 

25 to 40 h.p. The #6F+ has rugged de- 
sign to handle big work and it’s really 


ing lathe powel! and 


flexible—a prototype or flat template will 
reproduce one or more pieces with fast 


single point tooling. Whether it’s shaft 
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lathe-why New Britain +GF+ 


work or chucking work you have -to do, 
The tem- 


plate or prototype can be changed in 


ease of set-1 is the same 


minutes. No special tooling set-ups are 


required, either. You can quickly switch 
shafts 
to heavy cuts on big castings or forg- 
like the 


profiling presents no problems even 


from intricate cuts on slender 


ings one shown Complex 
on jobs ‘requiring really heavy metal 
removal 


Fast set-up and changeover from one 


type of work to another is only part of 
the story. There’s much more that you'll 
want to know about the New Britain 
+6F+. Watching one of these machines 
in action is the best way to get the 
whole story and we'd like to arrange 
a demonstration for you. If you'd like 
to look over catalog material, we have 
that too, of course. Write New Britain- 
Gridley Machine The New 
Britain Machine Company, New Bri- 


Division, 


tain, Connecticut 
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idea for volume producers of shafts 


Economists are making startling pre- 
dictions on this year’s increase in pro- 
ductivity. They say it will be twice that 
of recent years — up as high as 10% in 
some manufacturing industriés. 
Whether or not these predictions come 
to pass, it’s certain that it won’t happen 
in plants using outdated equipment. 
Shaft work is a problem to many 
firms. New Britain pioneered template- 
controlled contour turning and boring, 
solving the problem for many progres- 
sive companies. Now for the manufac- 
turer with really high volume require- 
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ments we present Model 412/25—a four- 
spindle, template-controlled machine 
capable of producing a four-fold in- 
crease in productivity per man hour. 
The basic principle pretty much 
speaks for itself. As in the case of the 
single-spindle contour lathe, inexpensive 
metal templates control the full cycle and 
re-cycle if required. Simple, single-point 
tools replace complex gang tooling. Set- 
up is simple and fast. When tools wear, 
merely replace them. Since all relation- 
ships are maintained by the template, 
tool replacement involves no problem. 


When the volume of contour turning 
warrants it, this machine can be the best 
money maker on the production floor. 
Your New Britain representative can 
quickly tell you after looking at your 
prints and learning of your production 
requirements. Meanwhile, we would 
be glad to mail you descriptive litera- 
ture containing the basic facts and spec- 
ifications. New Britain-Gridley Machine 
Division, The New Britain Machire 
Company, New Britain, Connecticut. 
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[arpenter stainiess steel 


Machining operations are one of the major areas available to the manufacturer of stainless parts 
where economies can be realized without loss of quality. To help you take advantage of these 
economies through faster speeds, longer tool life and better surfaces, Carpenter has developed 
stainless steel grades that surpass any others in machinability. A large claim, indeed! . . . But one 


that’s easily checked. Specify Carpenter on your next stainless order. The Carpenter Steel 


Company, 109 W. Bern Street, Reading, Pa. 


arpenter stee. : 


The Carpenter Steel Company, Main Office and Mills, Reading, Pa. 


Alloy Tube Division, Union, N. J. 
Webb Wire Division, New Brunswick, N. ]. 
Carpenter Steel of New England, Inc., Bridgeport, Conn. 
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‘Want Results like this? 


This sales engineer reports 
another dramatic success in 
the heavy duty application of 
CimPERIAL, new chemical cutting 
fluid of the famous CIMCOOL 
line. Production up — on low 
clearance, low speed, heavy 
cut jobs previously limited 
to cutting oils. (Company 
name on request) 


Production-proved products of The Cincinnati Milling Machine Co. 


CIMCOOL $2 Concentrate —The pink fluid which covers 85% of all metal cutting jobs. 
CIMPERIAL — newest in the famous, industry-proven line of CimcooL? Cutting Fluids. 
CIMPLUS —The transparent grinding fluid which provides exceptional rust control. 
CIMCUT Concentrates (AA, NC, SS) — For every job requiring an oil-base cutting fluid. 
ALSO—CIMCOOL Tapping Compound—CIMCOOL Bactericide—CIMCOOL Machine Cleaner. 


For full information on the complete family of Cimcoot Cutting Fluids, call your 


Cimcoo Distributor. Or contact Cincinnati Milling Products Division, Cincinnati 9, Ohio. 
* Trade Mark Reg. U.S. Pat, Off. 
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By pinpointing the most economical material 
capable of meeting your requirements, Republic 
Metallurgists and Machining Specialists can help you 


EFFECT IMMEDIATE ECONOMIES 
IN MATERIALS SELECTION 





CENTURY SERIES C-1144 Distributor Shoft 


CENTURY SERIES C-1141 Hoist Support Shaft 


CENTURY SERIES C-1151 Electric Motor Shaft 


CENTURY SERIES C-1050 Axle 


CENTURY SERIES C-1045 Shaft 


CBEST TO SAVE TIME AND — - - lg production, 

select from Republic's CENTURY of high strength, 

ANALYSIS COMBINATION MACHINABILITY stress-relieved, cold finished steel bars. With varying 

OF STRENGTH degrees of machinability (as seen in the chart), each of 

& TOUGHNESS the five grades provides a minimum yield strength of 

100,000 psi. Better strength/toughness ratios are fre- 

quently obtained by selecting one of the less expensive, 
lower sulphur steels. 
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FOR ADDED MACHINABILITY, consider Republic Cold Drawn Leaded 
Alloy Steels. Leading producers of gears use Republic Leaded 
Alloy Steel in the production of heavy-duty herringbone gears. 
The addition of lead increases machinability as much as 25%. 
Heat treating assures adequate hardness and toughness. These 
cost-reducing alloys are available in almost every standard 
analysis and many specials. Mail the coupon for information. 


TO REPLACE COSTLY ASSEMBLIES WITH ONE PIECE SHAPES, select 
Republic Cold Drawn Special Sections formed to the predominating 
cross section of the part. Eliminating or greatly reducing machining, 
Republic Special Sections permit faster output at lower unit cost. Com- 
pleted parts are stronger and longer wearing because cold drawing 
improves the mechanical properties of any given analysis. Available 
in carbon, alloy, and stainless steels. Mail coupon for dato. 


CENTURY SERIES BOOKLET 


Want more facts? This free booklet provides the basic facts you 
need to determine where Republic's CENTURY SERIES may help 
you save time and money. Simply return the coupon. 
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REPUBLIC 
STEEL 


of Steudlard, Steals aud, Stir, Prsdlisls 


REPUBLIC STEEL CORPORATION 

DEPT. AM-8691 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 
OC Please send free CENTURY SERIES Booklet 


Send more information on: 
O Cold Finished Leaded Alloy Steel 
O Cold Drawn Special Sections 


Name 








Company. 


Address 





City. 








It’s 
WHAT 
Zens 
DON’T 
SEE 
dar lemerelelalc-y. 


Quality control and production records can quickly 
prove the efficiency of South Bend 16’ Lathes. 
What you can’t see is their dependability that 
assures low cost precision machining for years to 
come. They can do it because of such features as— 

e Integrity of manufacture — honest workmanship 
using the finest materials. 

e Spindle bearings designed specifically for preci- 
sion work—microfinished sleeve type for close 
tolerance, fine finish work 
Built to take it for proven low maintenance. 
Trouble-free belt drive to the spindle — quiet, 
no vibration, no gear marks. 

Write for catalog of South Bend Lathes, milling ma- 
chines, shapers, drill presses and pedestal grinders. 
36 months 


Specifications to pay 


Collet capacity 1 Ye” 

Spindle speeds 15 to 980 r.p.m. 

Cross and longitudinal feeds 48 Ss '@) U sy | =} = N D Wa ; % g H = 
Threading feeds 48 : 

Base price $2468 —Tollb dale =1-Jale Ma—aee laleli-lal- 


: Better Tools Since 1906 
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BUTTERFIELD 
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A PRODUCT OF SKILL 


the complete line Butterfield hand taps 
are top performing and long lasting, like the rest of 
the complete line: spiral point taps, drills, reamers, 
dies, counterbores, cutters, end mills, hobs and 
carbide tools. Phone for quick deliveries or technical 
aid. Warehouses in Chicago, Detroit, Fort Worth, Los 
Angeles, New York and San Francisco. Call your 
Butterfield Distributor. 


BUTTERFIELD 


DIVISION, Union Twist Drill Company, Derby Line, Vt. 
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Write or phone for — 


For Nearly 30 Years STEELWELD These FREE catalogs 
Has Been a Leading Name in give you complete catalogs desired, and 
Metalworking Machinery. details. we will rush them fo you. 
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Offers Complete Lines of 
HYDRAULIC PRESS BRAKES and SHEARS 


for Long Life, 


Ease of Operation L., Finest Performance 
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Three “Buffalo” Vertical Bending Rolls, Nos. 0, 1 & 2. 








LET “BUFFALO” TAKE THE KINKS OUT OF YOUR 


Wide Range of Sizes for Almost 
Every Application... 


Do you bend structurals into circles, segments or spirals? 
You could be boosting production and cutting costs right 
now—with a “Buffalo” Bending Roll. These versatile 
machines save real time and money bending angles, 
rounds, squares, tubes, beams, channels, flats and special 
shapes. 

There’s a size and model to fit your needs—exactly. 
Choose from horizontal or vertical types. Capacities range 
from 42” x 42” x 4%” angles bent to a 4” circle, to 8” x 8” 
x 1” angles in diameters from 84” up. 


No dies are needed. Rolls are quickly changed and easily 
adjusted to handle practically any structural shape and 
diameter. Special rolls and attachments are available for 
specialized operations including leg-in bending. 


Unique “Buffalo” design offers many advantages. When 
furnished wth hydraulic adjustment on upper roll, finished 
circles can be removed instantly, cutting production time 
by 30%. Wasteful straight ends on circles are kept to 
a minimum. 


Decide now to improve your production bending. Ask your 
nearby “Buffalo” machine tool dealer for complete facts 
on “Buffalo” Bending Rolls. Or write for Bulletin 352-D. 


BUFFALO FORGE COMPANY sos Broadway + Buffalo, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
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PRODUCTION BENDING | 


Specially Designed to Speed 


Diversified Production ! 


The “Buffalo” No. “OA” Bending Roll at right pro- 
vides faster production on structural shapes requiring 
bending. This machine has proved especially useful in 
the aircraft and related industries. Complete retooling 
is accomplished in a few minutes. Special rolls and 
attachments permit an almost infinite range of uses. For 
full details on “Buffalo” No. “OA” Bending Rolls, write 
for Bulletin 3344-B. 


ITELIR Bays 


DRILLING PUNCHING SHEARING BENDING 


American Machinist + January 11, 1960 


“Buffalo” No. 3 Horizontal Bending Roll Handling Heavy 
Angles to be used in fabrication of Spherical Water Tank. 
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STANDARD 
BROACHES 
cut costs 


KEYWAY BROACH KIT 


In one minute and for as little as one 
cent you can cut a keyway with the 
Minute Man Keyway Broach Kit. 
For keyways from '%," to 1” in any 
bore from 4” to 3”. 











SAVE TIME AP'S MONEY 
WITH THESE OTh' > STANDARD 
STOCK BROACHES 





SQUARE BROACHES — 4” to %” holes 





otters... 


Don't pick on automakers 


Dear Sirs: 

While I agree with the basic point 
of your editorial on “The Ameri- 
can Way” (AM—Dec 28 ’59, p67), 
I object to your using the auto- 
mobile as whipping boy when you 
talk of customer problems with 
metalworking products. 

Although it is true that most 
auto builders were rather careless 
about product quality a few years 
ago, it is also true that they paid 
a rather high price in lost con- 
fidence for this carelessness. 

It is doubtful if any group of 
manufacturers is working harder 
today to deliver a product con- 
taining a minimum of “bugs.” In 
AMERICAN MACHINIST, you have 
reported several times on the ef- 
forts of auto firms to get consist- 
ent quality out of their plants. 

Few auto manufacturers asso- 
ciate with missile makers, but it 
would have warmed their heart 
(and cooled your anger) to have 
heard a missileman say recently, 
“Our problem is to get the kind 
of reliability in missiles that they 
get in automobiles. You get in 
and push the starter and you are 
surprised only when it doesn’t 
work.” 

You might have singled out the 


To American Machinist 
330 W 42nd St, NY 36, NY 


waffle irons that don’t heat uni- 
formly, the washing machines that 
break down on the 32nd day, the 
typewriters that skip spaces, the 
ball points that stop rotating in 
the middle of a signature, or some 
of the other products of metal- 
working that sometimes fall be- 
low customer expectations. 

Auto makers have already 
learned a painful lesson and are 
trying hard to earn their way 
back into the customer’s good 
graces. Let’s give their welts a 
chance to heal. 

Anderson Ashburn 
vice president-production 
Society of Automotive Engineers 


Observant readers may notice that 
Reader Ashburn wears another 
hat as managing editor of this 
magazine. He says he holds these 
views whichever hat he is wear- 
ing—Ed. 


Longitudinal welds are OK 


Dear Sirs: 

When I looked at the November 
16, 1959, issue of your normally 
conservative and accurate mag- 
azine, I was surprised to see an 
editorial generalization on the 
“Aircraft and Missiles” page stat- 
ing that “a circumferential weld 





HEXAGON BROACHES — 4" to %” holes 


ROUND BROACHES — 4" to 1” holes 


THAT'S BEEN GOIN'ON ALL Y WELL, THE WHIP 
DAY AND THEY JUST TOLD ‘EM TO PRETTY 
; FIND I(T OuT / EVERY THING UP+*" 
THAT'S KINDA’ PRETTY/ 


\/un MEY If tHaT's 
Jeunny Lookin’ GRAY ) | ~ \ 
| paint AIN'T IT 2? 
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You BET YOUR BOOTS IT 
is iTs 














SEND FOR CATALOG 
AND PRICE LIST 


The duMont Corp. 
Greenfield, Mass. 


MAIL FREE BROACH CATALOG AND 
PRICE LIST A describing Square Broaches, 
Hexagon Broaches, Production Type Keyway 
Broaches and Keyway Broach Kits to 


Name 


PN 6.5 605 60-00d BENOs Kuweosoes 
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Relative Characteristics of Carmet Metal Cutting Grades 


This chart shows how grades in the CA-600 Series compare in crater resistance, edge wear resistance and shock resistance. 
The units of measurement indicate only relationship between grades, not efficiency. 


CA 604 CA 605 
Extra hard for 
high speed, high 
precision machin- 
ing. 


and high velocity on all steels 


cuts of steel. 


For fine finishing © “For lighter cuts For light cuts on General purpose 


CA 51 


For heavy, inter- 
ali steels; crater steel cutting; high ata cuts; tal 
resistance. shock resistance. shock resistance 


CA 608 CA 610 


HERE’S THE QUICK STORY ON THE NEW CARMET CA604 


Super-hard cemented carbide designed for today’s 
high-speed, high-precision machining of steel 


Product of Allegheny Ludlum research, CAG04 is now added 
to Carmet’s crater-resistant 600 series. It is an ultra-hard 
tungsten carbide with unusually high crater-resistance, wear 
life and high strength at elevated cutting temperatures. 
CAG604 is an outstanding performer in the fast cutting cer- 


Write for New-Revised CATALOG C-16-8 
CARMET CEMENTED CARBIDES FOR INDUSTRY 


This 32-page book contains revised prices 
and complete specifications on Carmet’s 
full line of cemented carbide tipped tools, 
bianks and holders. Speed and feed charts, 
grade comparisons and ordering informa- 
tion included 

ADDRESS DEPT. ay4.25 
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amic areas, combining high velocity finishing with ligé.c to 
medium feeds. 

CA604 is offered in Indexable Inserts and Blanks by your 
Carmet distributor. He carries Carmet standard tools, holders 
and Indexable Inserts in stock and assures prompt delivery. 
Call him for help in selecting the proper grades and styles 
for economical machining—or write Allegheny Ludlum 
Steel Corporation, Carmet Division, Detroit 20, Michigan. 


CEMENTED CARBIDE DIVISION OF 


ALLEGHENY LUDLUM STEEL CORPORATION 
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Checking 
surface 
flatness 

down to%o 


of a band? 
(.000001-inch) 


You can do it 
easily with the 


Unretouched photo of VK Optical 
Flat, the “A” section Micro-Koted; 
the B" section untrected. 


VAN KEUREN MICRO-KOTED* OPTICAL FLAT 


Elimination of the fuzzy edges of the interference bands gives 
you greater precision and readability...and faster checking, too, 
because you get the pattern quicker. There’s stronger contrast, a 
brighter field. The narrow band, very black and sharp-edged, has a 
width corresponding to a height difference of about .000001”. 


Having several times the effectiveness of ordinary flats, you 
might think that VK Micro-Koted Optical Flats are expensive — but 
that’s where you'd be wrong. They cost only 10% to 15% more than 
uncoated flats. They do not require special handling; they have amaz- 
ingly long life. One user checked more than 10,000 pieces of per- 
manent magnetic material (carbon seals and Alnico seals) without 
any appreciable wear. Speaking of VK Micro-Koted Flats, one man 
said, “It makes a hell of a difference! We wouldn’t buy a flat unless it 
was Micro-Koted!” That's the kind of compliment that makes us 
do our best! 


Originated by Van Keuren in 1957, these Micro-Koted flats are 
perfect for checking bronze, brass and other metals used for magnetic 


seals, and for checking other critical parts, for surface flatness. 


Write today for descriptive leaflet, ““Micro-Koted Flats”. 





* VK Micro-Koted Optical Flats are treated on 
one side with a transparent layer of hard metal. 


tHE Wt NCWrly_ co. 
Since 1920 


173 Waltham Street, Watertown 72, Mass. 
PRECISION MEASURING TOOLS 
-«. rated the world’s most accurate 
Plug Gages - Measuring Wires - Optical Flats and Light Wave 





is OK for missile cases, but a 
longitudinal one isn’t.” 

Our company’s Aeronautical 
Division has been fighting this 
sort of misleading generalization 
for many years. Merely on the 
basis that internal pressurization 
produces higher stresses in longi- 
tudinal welds than in girth welds, 
numerous authors have drawn the 
conclusion that the longitudinal 
weld must go. 

Our company has developed 
techniques that enable us to pro- 
duce longitudinal seams whose 
strength equals or exceeds that 
of the metal when subjected to 
hoop stresses generated by inter- 
nal pressurization. We regularly 
produce such cases for the Polaris 
and other programs and have 
never had a longitudinal seam 
failure. As a matter of fact, our 
company will unconditionally 
guarantee its longitudinal joints. 

As taxpayers and as advocates 
of the roll-and-weld construction, 
it grieves us deeply to find ex- 
pensive processes substituted for 
relatively straightforward weld- 
and-roll processing on the false 
assumption that the longitudinal 
seam weld must go. We will sell 
you all the missile cases you want 
to buy with a solid guarantee of 
longitudinal weld joint integrity 
up to the limit of the body shell 
material itself. 

We would certainly appreciate 
a “be nice to roll and weld man- 
ufacturers week.” 

S K Rudorf, manager 
Special Products and Tool 
Manufacturing Div 

A O Smith Corp 
Milwaukee, Wis 


We can’t give Reader Rudorf a 
whole week, but we’re glad to 
give him this space to state the 
case for longitudinal welds—Ed. 


TABOR, 





Equipment - Gage Blocks - Precision Lapping Service and Parts “It isn’t the welding | mind—it's the long walk.” 
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CALENDAR 


Plant Maintenance & Engineer- 
ing Show & Conference—Jan 
25-28, Convention Hall, Phila- 
delphia, Pa. 


Society of Vacuum Coaters—An- 
nual Meeting, Jan 26-27, Hotel 
Biltmore, New York, NY. 


Instrument Society of America— 
Instrument-Automation Confer- 
ence and Exhibit, Feb 1-4, Hous- 
ton Coliseum, Houston, Texas. 


Society of the Plastics Industry— 
Reinforced Plastics Div Con- 
ference, Feb 2-4, Edgewater 
Beach Hotel, Chicago, Il. 


Armour Research Foundation and 
American Welding Society— 
Annual Midwest Welding Con- 
ference, Feb 3-4, Illinois Tech 
Chemistry Bldg, Chicago, [Il. 


American Society for Metals— 
Golden Gate Metals Conference, 
Feb 4-6, Fairmont Hotel, San 
Francisco, Calif. 


American Institute of Mining, 
Metallurgical, & Petroleum En- 
gineers—Annual Meeting, Feb 
14-18, Statler and McAlpin Ho- 
tels, New York, NY. 


Annual Joint Conference on Au- 
tomatic Techniques (ASME, 
IRE, AIEE)—Apr 18-19, Cleve- 
land-Sheraton Hotel, Cleveland. 


American Society of Tool Engi- 
neers—Tool Show, Apr 21-28 
Artillery Armory, Detroit, Mich. 


American Welding Society—An- 
nual Convention and Welding 
Show, Apr 25-29, Great Western 
Exhibit Center, Los Angeles. 


American Society for Metals— 
Southwestern Metal Exposi- 
tion and Congress, May 9-13, 
State Fair Park, Dallas, Texas. 


Society of Automotive Engineers 
—National Production meeting, 
Mar 22-24, Statler Hotel, Cleve- 
land, Ohio. 


Society of Automotive Engineers 
—National Aeronautic Meeting, 
Apr 5-8, Hotel Commodore; New 
York, NY. 


American Foundrymen’s Society 
—Castings Congress and Expo- 
sition, May 9-13, Convention 
Hall, Philadelphia, Penna. 
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Permit use of thinner materials 
Cannot strip and shake loose 
Installed and set from the same side 


Now you can easily and quickly fasten even 
.020 dead soft aluminum without distortion, 
fastener loosening, stripping, or surface marring. 
Also save over 50% on installed fastening costs. 

No other fastener equals the speed and con- 
venience of ““POP”’ Rivets. Up to 1,000 an hour 
can be installed by unskilled help. They offer 
countless advantages in product design because 
they are installed and set from the same side. 
They need less than 5” clearance for back up 
space. Low head profile gives neater appearance 
without countersinking. 

Investigate ‘“‘POP”’ Rivets now for all kinds of 
sheet metal or plastic-to-metal fastening. ‘‘POP”’ 
Rivets are a new concept in fastening convenience 
for metal furniture, boats, trucks, trailers, appli- 
ances and houses, that justify your im- 
roediate investigation. Call or write us now. 


“POP” RIVET DIVISION 
UNITED SHOE MACHINERY CORPORATION 
SHELTON, CONN. 
REgent 5-3391 





BREAKS 
AND FALLS FREE 
How they work: 
“POP” Rivets are assembled on 
@ precision-made high-tensile 
mondrel. Mandrel head is 
drawn into reverse side of rivet 
from the front with o setti 
tool. Mandrel head breaks 
under tension clinching the rivet. 
Work is squeezed by compres- 
sion-controlled radial expansion. 


Enamel Chipping 
Eliminated, 
tighter joints, increased pro- 
duction speed, no stripping 
even on 24 gauge steel, and 
small back-up space, helped 
Boston Stove Foundry Company 
ineer Magee Ronges with 
“POP” Rivets. 


Convenience and speed 
reduce installation time on 
plastic or metal awnings, jolou- 
-, gutters, downspouts, storm 
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ine tools 
that encourage , 


Good We 


WRENCHES 


An ARMSTRONG Wrench feels right—is balanced. It goes over nuts or 
screw heads easily, grips firmly without sloppiness, won’t round corners— 
because openings are carefully machined to correct sizes. It’s safe, strong 
beyond need without clumsy bulk—because of superior design and selected 
steels, heat treated to proper degree of hardness and tensile strength. It’s 
quality finished, ARMALOY (alloy steel) Wrenches in chrome plate with 
heads buffed; HI-TEN (carbon steel) Wrenches in baked-on gray enamel 
with heads ground bright .. . all plainly marked for size. All are uniformly 
excellent tools manufactured under strict quality control, by modern methods, 
with modern equipment in a modern tool plant . . . 1537 different industrial 
I fy; aoe y inew your local sizes and types—single wrenches, or sets in metal cases, boxes or rolls. . . 
we will send you the name, each @ quality tool. Armstrong Wrenches are “Fine tools that encourage 
of those in your area. good work.” 


ARMSTRONG BROS. NG _BROS. TOOL carne 5215 W. aamsTaONe AE AVE. » CHICAGO 46, U.S.A. 
Sopees Oe = 
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These workpieces get 
the “Touch of Gold” in this barrel 


... Because greater value is added to 
each product as it is finished with 
Norton TUMBLEX* abrasives. Let us 
show you how this ““Touch of Gold’”’ 
can save you money and perform 
your barrel-finishing and your polish- 


ing operations better. 


Making better products... 


Send in your parts to our Sample 
Processing Department. We’ll finish 
them using the latest type of tum- 
bling equipment . . . selecting the cor- 
rect abrasive from our complete line 
...and give you a detailed report on 


methods and equipment. 


Send your parts to NORTON COMPANY, 
General Offices, Worcester 6, Mass. 
*Trade-Mazk Reg. U. S. Pat. Off. and Foreign Countries 


ABRASIVES 


to make your products better 


NORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines + Refractories + Flectrochemicals — BEHR-MANNING DIVISION Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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IT PAYS TO STANDARDIZE ON STANSCREW 
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Lag Bolts Expand Stanscrew Line 
To Over 5,500 Different Fasteners 


Hex machine bolts . . . carriage bolts . . . and 
now, a broad selection of lag bolts. . . all quickly 
available from Stanscrew. 


These new gimlet point lag bolts, all with full- 
sized shanks, conform to ASA Standards and 
are produced to Stanscrew’s rigid criteria of 
fastener quality. Almost 100 sizes are offered 
as stock items. 

With lag bolts, the Stanscrew line now covers 
more than 5,500 standard catalogued fasteners 

. . carefully developed to answer the over- 
whelming majority of American industrial needs. 
Included are socket, set, and cap screws. . . nuts 
. . . dowel and taper pins . . . pipe plugs... 
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STAN 


studs . . . and, of course, Stanscrew’s complete 
bolt series. 

Each of these 5,500 fasteners is always in 
stock at three conveniently located plants. A 
rigidly enforced Stanscrew policy assures reg- 
ular orders are shipped within 24 hours. This 
means your Stanscrew distributor can provide 
especially fast service on all occasions . . . and 
be particularly helpful in emergencies. 

Your Stanscrew distributor will also be happy 
to arrange a visit from the Stanscrew fastener 
specialist. His recommendations on your assembly 
procedures can often result in significant savings. 
Why not call your Stanscrew distributor today? 


CREW FASTENERS 


CHICAGO | THE CHICAGO SCREW COMPANY, BELLWOOD, ILLINOIS 


* 


Q Vv 


STANDARD SCREW COMPANY 
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HIMS | HARTFORD MACHINE SCREW COMPANY, HARTFORD, CONNECTICUT 
WESTERN | THE WESTERN AUTOMATIC MACHINE SCREW COMPANY. ELYRIA, OHIO 


2701 Washington Boulevard, Bellwood, Illinois 
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e An analysis of the American buyer’s attitude toward the small car, made by 
the American Marketing Association over three years, shows that two years 
ago only 10% of prospective buyers would consider a compact car, now it’s 
40%. Also revealed by the survey: 57% of those who actually plan to buy US 
or foreign small cars plan to use them as second or third cars. 


Reduction of the West Coast’s shipbuilding “cushion” from 6 to 4% is now be- 
ing favored by Maritime Board Chairman Clarence Morse—proof that efforts 
of East Coast builders to cut the differential are bearing fruit. 


Reports thet Ford plans to tie up with Japan’s Toyota Motor Co are categorically 
denied by Ford. According to rumor, Ford was to buy half of Toyota in order 
to get an assembly plant in Japan, and was also to act as U S outlet for Toyota 
cars. In denying the rumor, Ford International VP John Bugas admitted that 
“Ford has been talking with Toyota for the last 25 years [WW II excepted, of 
course], but we have nothing definite in mind at this time.” 


Latest casualty in military manned aircraft: Air Force has cancelled a contract 
with GM-Allison to develop the T-61 turboprop engine, slated to power a pro- 
posed new heavy transport still on the drawing boards. Nearly $38 million has 
been spent on the project so far, and $20 million more was scheduled for ex- 
penditure this year. 


Recent contract by more than 40 U S textile machinery and equipment makers 
to deliver $30 million worth of equipment for the USSR’s new $30-million, 
50,000-spindle textile plant (AM, Nov 30, 59 p69) will have little effect on US 
attitudes toward trade with Russia, even though this one order totals more than 
all American exports to Russia in 1959. U S continues to forbid trade of stra- 
tegic goods to Russia, but non-strategic textile machinery and know-how has 
been off the list for some time. 


Quota restrictions have been lifted on roughly 90% of all goods imported from 
the U S by France, and by 1961 all restrictions will have been lifted. Most im- 
portant in the latest liberalization move: private autos, trucks, tractors, gas 
engines, some machine tools, lab instruments, washing machines, batteries, and 
farm equipment. 


“Q” awards by private industry (and it is hoped ultimately by the government) 
to individuals, worker groups and plants have been proposed by Robert S Bell 
of Packard Bell Electronics Corp as a means of increasing quality and quan- 
tity of U S production to meet increasing competition from foreign countries, 
notably Russia. 


Predictions of a boom in capital spending in the 1960’s are “far too conserva- 
tive,” according to Leonard Yaseen of Fantus Factory Locating Service, which 
since 1921 has been a barometer of things to come in building and equipping 
of new plants. “We’ve never had a rush of factory locating orders like the one 
we’re having today,” he says. 


Some 38 plants “suitable for the metalworking industry” are now available 
for rental in Puerto Rico. Annuai rentals range from 50c to 85c per square foot 
for plants from 5870 to 24,311 square feet in area. 


Protective coating that increases heat resistance of such metals as columbium at 
temperatures to 2200 F has been developed by the U S Naval Research Labora- 
tory, Washington, D C. The coating is largely composed of zinc, is capable of 
“healing itself” when flaws or defects occur in the metal at high temperatures. 
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Ex-Cell-O Way-Type units 
for economy, flexibility... 


Ex-Cell-O Precision Way-Type Machines let you arrange 
and re-arrange combinations of standard machine com- 
ponents to create your own special machines for each 
new job. A self-contained Way unit consists of a base, 
a slide, and hydraulic power and controls to operate 
the slide; a universal end section supports the work 
fixture. 


The typical single-unit Way Machine above bores and 
chamfers six holes at one feed stroke in a magnesium 
aircraft component. Hole locations are held to .001” 
tolerance, and finish bore diameters are accurate within 
plus or minus .0005”. 


An Ex Cell Oo Way Type 
unit, can be a special 
purpose production 
machine, -or used with 
other units as an auto 
mated machining line 
ve Varfous arrangements 


outlined below 


use standard components 


Your local Ex-Cell-O Representative will welcome the 
opportunity to suggest other profitable Way Machine 
applications in your operation. Call him, or contact 


Ex-Cell-O, Detroit. 
EX-CELL-O FOR PRECISION 


EX: CELL Of "+ 


CORPORATION 
DETROIT 32, MICHIGAN 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS +¢ GRINDING AND BORING 
SPINDLES + CUTTING TOOLS + RAILROA® PINS AND BUSHINGS + DRILL JIG BUSHINGS 
TORQUE ACTUATORS « THREAD AND GROOVE GAGES + GRANITE SURFACE PLATES 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS » DAIRY EQUIPMENT 
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WASHINGTON ... 


Congressional outlook... 


The issue-starved Democrats are looking toward 
Congressional investigations to supply the con- 
troversies—and news headlines—with which 
to slap down the Eisenhower administration this 
election year. And as Congressional Democratic 
leaders see it, defense and space stand out as 
the most fertile fields to exploit. 


For metalworking industries, the upcoming in- 
vestigations are likely to have an impact in terms 
of the volume of defense orders, procurement 
policy, and the like. 

On the defense budget question, Air Force brass 
are seething over administration orders to cut 
manned aircraft projects—the B-70, B-58, and 
F-108—and are seeking Congressional support 
to reinstate funds. The Army, similarly, wants 
Capitol Hill backing to begin production on 
Nike-Zeus and to expand procurement of tactical 
arms. 

The Navy wants to reinstate shipbuilding funds 
trimmed by the Pentagon, expects Congressional 
backing in its fight. But the odds are against any 
massive increase over the administration’s budg- 
et plans. Still, the outlook is for some more 
reshuffling in individual projects—the way Con- 
gress did last year. 

There’s a Congressional drive for stronger 
military unification—even a merger of the three 
Services. But the administration objects to any 
major change at this time. 


The U S lag in space will be probed by both 
House and Senate committees. Congressional 
critics have two objectives: stronger centralized 
control over the military and civilian ends of the 
space program and a big boost in spending on 
the total effort. Odds are more favorable on the 
first goal. 


More squabbling over defense buying 


Military procurement policy remains a hot issue. 
Agitation for more orders for small business 
will increase. A Senate subcommittee headed by 
Florida’s Smathers will play up the question 
with another probe. 

A broader-ranged inquiry is planned by the 
two Armed Services committees. It will touch 
on contracting practices, profit allowances, oper- 
ation of the renegotiation system, and such. 
Most controversial question is the matter of 
weapon system contracting and advertised vs 
negotiated procurement. At issue are two con- 
flicting proposals: Senator Saltonstall (R, Mass) 
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wants to strengthen prime contractors’ powers 
and make it easier for the military to award 
negotiated contracts—as opposed to open ad- 
vertised bidding. 

Senators Javits, Keating, and others are fighting, 
on the other hand, to clip the primes’ powers 
on sub-contracting, and spur the use of open 
advertise 1 bidding as a means of spreading more 
defense business to smaller firms. 


Electronics and Walsh-Healey... 


The aircraft industry and its unions have thrown 
in the towel in their fight to force electronic 
companies with missile or aircraft contracts to 
pay the aircraft industry’s 20%-higher prevail- 
ing minimum wage. 

Aircraft labor and management have asked the 
Labor Dept for an “indefinite postponement” of 
their petition—under the provisions of the 
Walsh-Healey Act—that electronic producers of 
components for aircraft and missiles be included 
in the law’s definition of the aircraft industry. 
The unions had also petitioned for an official 
hike in the minimum pay rate once the electronic 
producers were brought under the aircraft in- 
dustry’s Walsh-Healy definition. 

Actually, the aircraft industry’s request to shelve 
its petition is something of an anticlimax. It 
comes on the heels of the Labor Dept’s recent 
decision to exclude producers of airborne and 
ground electronic gear for aircraft and missiles 
from a survey of prevailing wages in the air- 
craft and missile industry. 


Occupational outlook ... 


Note what the Labor Dept has to say about em- 
ployment prospects for metalworking trades in 
the latest edition of its famed “Occupational 
Outlook Handbook.” 

The new Handbook forecasts that during the 
1960’s “The number of workers employed in 
machining jobs is expected to rise significantly 
above the average level of empleyment in late 
1958 of more than a million.” 

The breakdown on the 1958 werk force: 600,000 
machine tool operators, 265,000 machinists, 
135,000 tool and diemakers, 30,000 instrument 
makers, and 45,000 setup and layout men. 

A large proportion of new job opportunities in 
metalworking, the Handbook advises, will stem 
from requirements to replace older workers. 


The outlook is for a slowdown in the growth of 
machine tool operating jobs because of the in- 
creasing use of automated machine tools. 
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MASTERS and PADS 
INCREAS 


rT STYLE ‘'S”’ 


MASTER FEED FINGERS and PADS The Only MASTER COLLET with 
No Work Pressure On The Screw 
Pads Cannot Work Loose 


Ne Seseewe—Ne Plas Available For: Cleveland-Cone 
Greenlee — Gridley and Acme-Gridley 

Available For: Brown & Sharpe National Acme — New Britain 

Cleveland — Cone — Davenport — Greenlee Warner & Swasey 

Gridley and Acme-Gridley — National Acme 

New Britain — Warner & Swasey 


CARRIED IN STOCK FOR PROMPT DELIVERY IN: 


Atlanta, Boston, Chicago, Dayton, Detroit, Elmira, Hartford, Los Angeles, Seattle, Portland, 
Minneapolis, New York, Oakland, Philadelphia, S. Louis, Toronto 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 
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DETROIT... 


A hot pace... 


Automotive prospects for 1960 are best told by 
production schedules that call for 2,250,000 pas- 
senger cars for the first quarter, a figure £00,000 
above normal. It also reflects almost exactly the 
current depletion of dealer inventories. 


To meet record-breaking demand, American Mo- 
tors is hiring 3500 additional employees for a 
third work shift at its Wisconsin plants. Sched- 
ules for this company call for a 33% production 
boost during the first and second quarters. For 
the expected spring sales surge, AMC plans to 
produce 155,500 cars and thus in three months 
nearly match its entire 1958 model year output 
of 162,182 units. 


T-Bird goes on two shifts... 


Ford Motor Company’s Wixom (Mich) plant, 
where unitized T-birds and Lincolns are assem- 
bled, is converting to a two-shift operation as 
demand approaches the facility’s planned maxi- 
mum volume of 120,000 units. For the past year, 
it has been operating on a 10-hour, six-day 
week with a heavy overtime penalty. 


Pontiac expects to continue its nine-hour, two- 
shift operations through the first quarter, re- 
flecting a brighter picture throughout the low- 
medium price: field. Mercury and Dodge, too, 
are enjoying strong sales surges. The latter, bol- 
stered by the low-priced Dart, looks forward to 
the best year in its history. 

The Compacts, including Rambler and Lark, 
are bullishly scheduled for a 500,000-unit bite of 
total production. The entire industry will watch 
with interest how the independents fare when 
Falcon, Valiant, and Comet get into full-produc- 
tion on station wagons. These makes are sched- 
uling a 40% wagon mix in a calculated inva- 
sion of this heretofore exclusive field. 


Tight supplies .. . 


The whopping 400,000-unit increase in auto 
production will be felt in an already tight met- 
als market. The extra demand for sheet steel 
alone will be about 320,000 tons, but fortunate- 
ly most of it is of a drawing quality and width 
not required by other industry. 

The 12,000 extra tons of primary and secondary 
aluminum poses no problem, nor does 1000 tons 
of magnesium. Hard to buy, though, will be 
7000 tons of copper. 

Every auto company in the past few weeks has 
had men on the road investigating suppliers of 
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fabricated parts, looking for critical problems. 
Here, the standard practice of specifying a “‘tool- 
ing volume” that allows a considerable edge over 
actual purchases has really paid off. One Big 
Three company found only a few of its 20,000- 
odd suppliers whose first quai'ter schedules and 
requested to protect themselves on copper and 
steel. 


Some sound advice... 


Hard-driving, forty-fivish Victor G. Raviolo, 
executive director-engineering staff, Ford Motor 
Company, is nationally known in engineering 
circles as a man who will join any worthwhile 
committee, or travel anywhere to speak before 
a policy-making audience, if he thinks the ef- 
fort might add to the already good relationships 
between the auto industry and its suppliers. In 
his top Ford job, he deals constantly with in- 
ventors ranging from cranks to the nation’s 
largest corporations, and has this to say to 
them: 


@ Normal channels are through purchasing, but 
as a policy Ford does not shut any doors. Some- 
one will direct you to the right place. 

e@ If the idea is obviously outstandingly good, 
get in early with it. Our development and re- 
search process is necessarily a long one, and 
it takes time to tool for production. 


@ If there is any question about the way the 
idea rnay be received, it would be better to have 
some demonstrable proof of its effectiveness, 
such as a working model of what is new in the 
concept. 

@ I’ve been in the industry more than 25 years 
and to the best of my knowledge, I’ve never seen 
anybody even try to steal an idea. 

@ The confidential disclosure waiver is not re- 
strictive at all. It does not in any way cut off 
a man’s rights in anything that is patentable. 
But without it, we won’t talk to anyone. 


@ When there is a big change in the offing that 
will seriously affect a supplier, we make it 
known to him at the earliest possible time. 


@ No material is going to be adopted by pres- 
sure put upon by anybody. It must have some 
real virtue. It either performs a function better, 
or offers a better value to our customers, re- 
duces cost, or increases the utility of the prod- 
uct and its merchandising ability. 

@ On new developments first announced at 
cocktail parties: I feel it’s just unfortunate that 
at this late date in civilization, we have created 
a new aboriginal rite. 
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A Method of Machining 
That Pays Off 


Greenlee standard Automatic Bar Machines, adapted for second 
operation work, profitably machine a wide variety of parts. Long 
shafts or short pieces are automatically loaded into the work spindle 
by any of the various loading arrangements shown, Parts are loaded 
in one position during the machining cycle, and machined in the 
remaining five cross slide and end working positions. For more 
information, see your Greenlee Distributor. 


GREENLEE STANDARD AND SPECIAL MACHINE TOOLS 
®@ Multiple-Spindle Drilling and @ Six and Four-Spindle Automatic 
Tapping Machines Bar Machines 


@ Transfer-Type Processing @ Hydro-Borer Precision Boring 
HAND LOADING Machines Machines 


@ Die Casting Machines WRITE FOR CATALOG No. A-405 


GREENLEE 1744 MASON AVE. 


BROS. & CO. ROCKFORD, ILL. 
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AIRCRAFT 
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and MISSILES... 


Bleak beginning for 60? 


An informal survey of Southern California’s air- 
craft and missile industries turns up this out- 
look for 1960: generally bleak and cloudy (not 
the silver-lining kind). 

Right now, payrolls and employment levels are 
still fairly high, but a strong downward turn has 
developed in employment, which should con- 
tinue through 1960 and perhaps beyond. 


Accompanying the employment drop is a sub- 
stantial decline in Air Force orders for manned 
aircraft systems. This belt tightening reflects 
Air Force deemphasis of manned aircraft in 
favor of less-expensive missile systems. 


At the moment, North American is experiencing 
the brunt of the manned aircraft cutbacks, what 
with Air Force cancellation of its F-108 fighter 
and the B-70 manned bomber late in 1959. 


The Air Force has no substantial hardware con- 
tracts in the works that could take up the slack 
in the aircraft industry. Nor is much help forth- 
coming from commercial airlines in the next 
few years. The industry is currently completing 
the airlines’ first-round orders for jets ... and 
orders for the second round are still a few years 
away. 

The seriousness of the aircraft unemployment 
situation is pointed up by the Department of 
Labor’s decision to take an immediate survey 
of California’s San Diego County to determine 
its manpower and industrial training require- 
ments. 


San Diego was chosen for the survey because of 
an expected 75% boost in total jobless—from a 
current 12,000 to a high of 20,000 by next 
summer. 


San Diego was chosen for the survey because of 
defense spending, because more than 3/4ths of 
its basic income is dependent upon defense. 


The survey will provide data from which to 
seek diversification of industry, organization of 
instruction in new skills for displaced workers, 
and planning for maximum utilization of the 
local labor force. 


Cause and cure... 


The United States is running almost five years 
behind Russia in the race for space, according to 
General Medaris, recently retired Army missile 
chief. Just how does it happen that the United 
States, for decades the acknowledged world 
leader in technology, finds itself in the dangerous 
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and embarrassing position of running a slow 
second to a country that just a few years back 
was considered to be in a scientific Dark Ages? 


Onetime Congressional aide Frank Gibney, in 
a penetrating article, “The Missile Mess,” in the 
January issue of Harper's gives five reasons for 
this country’s poor showing: 

@ A mania for reorganization as a substitute for 
executive direction—coupled with a “disastrous 
emphasis on public relations.” 

@ The cult of “scientists know best.” 


@ Budget worship. 

@ Inter-Service and government inter-organi- 
zational rivalry. 

@ An unwise and unworkable distinction 
between “military” and “civilian” efforts. 
Basic reason for it all is, according to Gibney, 
“a lack of decision in the White House and the 
Secretary of Defense’s office.” These faults can 
still be corrected, but time grows short. 

What should we do? asks Gibney. Here is his 
answer to what the U S urgently needs: 

@ Purpose, authority, and a sense that we are in 
a race with Russia. 

@ “A few honest words about how and where 
we are behind, from the people in authority who 
should have said them long ago.” 

@ A massive speedup of the missile program, 
because “The time is fast coming when we can 
no longer count on the Strategic Air Command 
as a deterrent against the missiles which Khru- 
shchev boasts are on his assembly lines.” 

@ Top priority for Project Mercury, Dyna-Soar 
and Project Saturn—‘“Unimpeded beneath the 
scaffolding of any reorganizations that occur.” 
@ Because NASA “has not succeeded in becom- 
ing the directing agency of the space effort,” 
reverting it to a smaller research agency de- 
pendent for support on the Services, or alter- 
natively, integration of NASA into “a large new 
Manhattan Project for space” directed by an 
officer of Cabinet rank. 

@ Elimination of inter-Service duplication in 
the missile field by re-combining the Army and 
Air Force. To quote Mr Gibeny, “Let’s not enjoy 
our peace before we win it. The surest way to 
win it is to march into space first. A sure way to 
lose it is to continue at our present hop, skip 
and crawl—allowing the Soviet Union to com- 
mand this new realm, and incidentally proving 
Khrushchev’s boast that there is nothing in- 
herently wrong with Americans or machines: 
it’s just the ‘capitalistic system.’ ” 





CHUCKING EQUIPMENT 


Cushman, the leading manufacturer of air operated chucking equipment, offers a 
complete line of air operated chucks, cylinders, and accessory equipment which 
enable your quality-built older lathes to continue in competitive productivity, 


Cushman Air Operated Chucks and Cylinders are engineered to meet the require- 
ments of heavier feeds at higher speeds, maintain repetitive precision accuracy and 
positive gripping with truly fast workpiece chucking and unchucking. 


Write today for your copy of Bulletin PO-65D and see how you can effectively 
extend the productive life of your older equipment by adding efficient, economical 
Cushman Air Operated Chucking Equipment. 
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CUSHMAN CHUCKS, 
a product of American quality, 
labor and materials. 





MACHINE TOOLS... 


Sales expected to rise... 

Virtually every machine tool builder feels that 
new orders in 1960 will be better than in 1959. 
And remember that 1959 showed a substantial 
gain over 1958’s recession low. 

One prominent builder of metal-cutting ma- 
chines expects this year to top last year’s sales 
by 40 to 45%. Two others predict a 20% im- 
provement in incoming business. Still another 
builder looks for bookings to stay at about the 
level that has prevailed in recent weeks—double 
the 1958 total. 

Press builders anticipate a thriving first quar- 
ter. One company feels that sales will rise slow- 
ly throughout the year. It now has six-months’ 
backlog with only a few holes in it. Another 
press manufacturer states that recent sales have 
been to all types and sizes of plants. This firm 
has just shipped the last of six presses to a US 
owned automobile plant in Brazil. 


Large press orders pending... 

At least two big Detroit car makers are expected 
to buy large numbers of presses in the next 30 
to 60 days. U S press builders now have in their 
shops a sizable amount of business from western 
European automobile companies. 

Many metal-cutting machine builders have 
booked impressive export orders recently, prin- 
cipally from German, French and italian auto- 
mobile firms. 

West German machine tool builders are loaded 
with business and are quoting longer deliveries 
than American builders. The German industry, 
especially that part of it catering to the auto- 
mobile people, is in the midst of a boom. 
Most of the foreign orders booked recently by 
U S builders have been taken on the basis of 
high productivity and low cost per piece. This 
factor has outweighed the disadvantage of high- 
er prices than those quoted by European build- 
ers. In a few cases, American builders have se- 
cured European orders because of better deliv- 
eries than the Germans quoted. 


Two engine lines for Argentina... 
Ford and General Motors are reported to have 
asked U S builders for quotations on engine pro- 
grams for cars to be made in Argentina. Low- 
volume production machines are involved (only 
20 engines per hour) without full automation. 
Orders will be placed early this year. 

Mack Truck is said to have placed orders with 
domestic builders for machines for a truck en- 
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gine job. German builders quoted but apparent- 
ly did not get any of the business. 

Whatever business is to be put into the hands of 
builders for 1961 cars, to be announced next 
fall, is there, though there could be an emer- 
gency program or two later on. Transaxle tool- 
ing plans seem to retreat farther into the future 
and are out, so far as ’61 models are concerned. 
Any General Motors action may well be limited 
to Buick, since GM has a lot invested in Detroit 
Transmission and thus other car divisions would 
be ruled out. 

Ford is understood to be unenthusiastic about 
the transaxle development. As for Chrysler, the 
feeling is that it will not move until one of the 
other Big Three has. 

The next big programs out of Detroit, it is be- 
lieved, will be for 1962 models which will be 
introduced in the fall of 1961. Buying for such 
programs is expected during the first half of 
this year. It is too early to guess how extensive 
the purchases will be. 


Russians buy punch presses... 

20 Wiedemann turret punch presses have been 
bought from Dowding & Doll Ltd, British licen- 
see, by the Russians. The presses are equipped 
with pantograph table and depressible stylus for 
rapid short-run piercing operations. 

The Russians placed an order for two of these 
machines early last year following a display by 
Dowding & Doll on the stand of the British Ma- 
chine Tool Trades Association at the Leipzig 
Fair. It will be remembered that Mr Khrushchev 
visited the fair and met with a group of British 
builders. 


Soviets imported 3944 machines... 


Russia imported 3944 metal-cutting machine 
tools in 1958. Of that number, 1442 came from 
Czechoslovakia, 1408 from East Germany, 178 
from Italy, 737 from Hungary, 61 from France, 
33 from West Germany, 14 from Britain and 
10 from Switzerland. 

East Germany supplied the Russians 567 me- 
chanical presses, 367 hydraulic presses, 216 forg- 
ing presses, 414 shears and 155 straightening 
and bending machines during 1958. Moscow also 
took delivery of 172 presses, 17 forging ma- 
chines, and 22 straightening and bending ma- 
chines from Czechoslovakia. 

Russia exported 2100 metal-cutting machines in 
1958, 738 to China, 200 to Hungary, 153 to India 


and 126 to Czechoslovakia. - 
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the Ryerson science of 
giving optimum. value for 


every purchasing dollar 


... how it works for you 


Broadens Scope of Selection 

Know a single source where you can get aircraft-quality 
alloys such as 9310, Nitralloy, and 4340 to A.R.T.C.-14 
... as well as all standard commercial alloys and free- 
machining types? This is typical of the size and diver- 
sity of Ryerson stocks. Here, right at the tip of your 
dialing finger, are thousands of tons of steel and alu- 
minum—in virtually every standard type, size and 
shape. Also, hard-to-get intermediate sizes and special 
analyses are readily available. This is true of Ryerson 
stocks, year in and year out—in all but periods of ex- 
tended production shutdowns. 


Brings Newest Developments 

Remember when lead was first added to carbon steels 
for faster machining...when, a little later, leaded alloys 
came along? Ryerson stocked them for you first. And 
remember just recently when the world’s fastest ma- 
chining steel tubing and bars (Ledloy® 170 tubing and 
Ledloy 375 bars) were introduced? Again, Ryerson 
brought them to you first. 


Gives New Measure of Quality 

Quality —now there’s a word that’s worn thinner than 
an office-seeker’s shoe sole. But Ryerson Metalogics 
has given it new meaning, with a brand-new set of 
rigid quality-control standards that are completely de- 
tailed and published for your scrutiny. They govern 
every aspect of specifications, verification, packaging, 
cutting and certification of all Ryerson products. If 
you want a tangible example of the scope of this new 
quality program, take a good look at Ryerson cutting 
tolerancer. Then see if you can find any that are held 
more closely. 


Provides Best Technical Help 

“Expert” is another worn-out word we hesitate to use. 
But we do put at your disposal the industry’s most 
experienced men. They’re ready to give you the benefit 
of their nationwide, daily experience with all kinds of 
problems— material selection, fabrication and the ever- 
present specter “cost of possession.”” And remember, 
nowhere else will you find as wide a range of published 
technical information to help you in your metalworking 
operations. It’s yours for the asking. 


Builds Solid Business Relationship 


Here’s a company you should get to know better for 
our primary business is that of satisfying customers. 
And we’ve kept a lot of people satisfied over the last 
100 years. We’d like to satisfy you, too. 


Meets Your Most Exacting Schedules 
What do you need right now.... tomorrow... or in 
the future? Whatever you need, Ryerson is there—‘‘the 
fastest with the mostest’’—exactly when you need it — 
as you need it. 


Why not discuss the exciting story of Metalogics 
with your Ryerson representative soon. You’ll find he 
can help you in more ways than you might think—to 
meet all your requirements for steel, aluminum, plastics 
and metalworking machinery. 


Be "METALOGICAL’—call Ryerson 


STEEL*ALUMINUM + PLASTICS » METALWORKING MACHINERY 


WETALOG/CS 


Joseph T. Ryerson & Son, tInc., Member of the 


RYERSON STEEL 


Steel Family 
® 


PLANT SERVICE CENTERS: BOSTON + BUFFALO + CHARLOTTE + CHICAGO + CINCINNATI + CLEVELAND + DALLAS + DETROIT +» HOUSTON + INDIANAPOLIS 


LOS ANGELES + MILWAUKEE + NEW YORK + 
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PHILADELPHIA + PITTSBURGH + ST. LOUIS + SAN FRANCISCO + SEATTLE + SPOKANE + WALLINGFORD 
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MATERIALS... 


Calcium does the trick... 


Improvements in castings which result when 
small quantities of silicon are added to molten 
iron immediately before casting it (innocula- 
tion) are not a result of the silicon after all. 
After 25 years of faithfully adding silicon, it 
turns out that another element, one the foun- 
drymen did not realize they were adding, is the 
real benefactor. The element is calcium. 


Foundrymen discovered long ago that if they 
withheld a little silicon from the original fur- 
nace charge, and added it just before they 
poured the molten metal into the molds, a good 
structure developed in the casting. Engineers 
supposed that silicon-containing particles formed 
through the iron as it solidified to act as nuclei 
on which the desirable graphite flakes build up. 


To two scientists, it never seemed reasonable 
that adding such a small amount of something 
already present could be the basis for such 
marked changes. Dr Howard L Womochel, pro- 
fessor of metallurgical engineering, Michigan 
State University, and his assistant professor, Dr 
Denton D McGrady performed a series of ex- 
periments to find the relative effectiveness of 
various alloys as innoculants. Most commonly 
used compounds were ferrosilicon (iron and 
silicon) and a combination of calcium and sili- 
con. 


The latter proved considerably more effective; 
the best inoculant being an alloy of 30% cal- 
cium, the rest silicon. Dr Womochel believes 
that the calcium at 2800 F forms a vapor phase 
which passes through the molten iron, reacting 
with some of the carbon to form calcium car- 
bide. It is particles of the latter which act as 
nuclei for graphite flakes. 


Cleaner for aluminum... 


Chemists at Ryan Aeronautical Co have devel- 
oped a new cleaning bath for aluminum which 
halves the time usually required to remove the 
heavy oxide scale from aluminum sheet. De- 
veloped for X-2020 alloy, the cleaner also works 
well with 6061 alloy. The new acid deoxidizing 
solution removes the film in 10 to 20 min. De- 
veloped by research chemist Mrs Doris Brown, 
it is composed of nitric acid, sodium bifluoride 
and sodium dichromate. 


To prepare the metal surface for spotwelding, 
so that it has low surface resistance, the alloy 
is immersed for one min., after cleaning, in a 
hydrofluosilicic acid solution containing a sur- 
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face-active agent. Surface resistance from this 
process runs from 0 to 10 microhms— and is 
constant for more than 48 hr. 


Thermoplastic tape... 

Ever get, or see, a greeting card containing a 
ridged strip of plastic across which you drag 
your fingernail to hear the message, “happy 
birthday?” That is a very crude form of thermo- 
plastic tape. The ridges pressed into the tape’s 
surface from a pattern that communicates a mes- 
sage. Thermoplastic tape of the kind described 
recently by General Electric is of a much high- 
er quality, more sensitive and more accurate— 
but the principle is the same. 

That this tape is important as a new communi- 
cation media, there is no doubt. But there also is 
no excuse for the downward wave its announce- 
ment caused in the electronic-stock market. Un- 
less, of course, the reaction was simply recogni- 
tion that in the electronics industry you never 
know when your competitor will pull something 
out of the hat to make your product a has-been. 
Thermoplastic tape will not replace magnetic 
tape overnight, nor will it ever replace all mag- 
netic tape. It should have a substantial market 
nevertheless. 

Thermoplastic recording is done by electrostati- 
cally charging the structure of the tape with an 
electron beam, to create a pattern of ridges and 
grooves. Then the top layer of tape is melted 
by heat to form visible ridges which create an 
image in a special optical system. Unlike the 
magnetic record, this image can be viewed di- 
rectly, projected on a screen or transmitted. 
Also, duplicate tapes can be reproduced by 
pressing, as grooved records are made. The 
technique can be used for video-picture record- 
ing as well as for sound and control signals for 
processing. 

For numerical, and other industrial process, con- 
trol systems, thermoplastic tape seems to have 
sizable potential. It is less expensive than mag- 
netic tape and somewhat easier to edit. Thermo- 
plastic recording permits more signals per unit 
area of tape than magnetic precording. On the 
other hand it, and the record-playback equip- 
ment, is more expensive than perforated paper 
tape. It appears likely that this new media will 
be useful in replacing some magnetic tape as 
well as some paper tape. In the simpler systems 
paper tape will continue most practical. Imme- 
diate steps must be taken to perfect a playback 
input compatible with present machine-control 
systems. 





BLADE WELDER, including shear 
and grinder, shown on No. 28-462 
Bracket mounted on 20” Band Saw 
for machine-side use. (Optional 
accessories) 
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20” metal-wood 
variable speed 


BAND SAW 


No matter what your cutting requirements 
—in the foundry, toolroom or pattern shop 
—this all-new Delta 20’’ Metal-Wood Band 
Saw gives you real on-the-job performance. 
Now—for less than $900.00—you can have 
the features you said you wanted most for 
greater accuracy and better cutting: 


WIDE RANGE VARIABLE SPEED DRIVE... 
gives you a tremendous speed range—-50 to 
4500 FPM—for cutting everything from 
stainless steel to aluminum, wood and plas- 
tics. This versatility can’t be equalled. 


SCIENTIFICALLY DESIGNED BLADE GUIDES... 
ideal for heavy metal cutting because they 
furnish more “close up” blade support than 
conventional type guides. These new Delta 
blade guides are the key to better accuracy, 
straighter cuts, and longer blade life. 


RUGGED FRAME CONSTRUCTION. .. features 
a massive, rigid internal frame with a modern 
fabricated exterior. Exclusive 3-point adjust- 
ability (wheels, upper guide and table) assures 
perfect alignment of key components. 


In addition to these outstanding features 
you get a massive table with double trunnion 
support, convenient speed controls, plus 
built in chip blower at no extra cost. 


SEE IT AT YOUR NEAREST DELTA DEALER 
he’s listed under ““TOOLS” in the Yellow 
Pages or write: Rockwell Manufacturing 
Company, Delta Power Tool Division, 618A 
N. Lexington Avenue, Pittsburgh 8, Pa. 


DELTA INDUSTRIAL TOOLS 


another fine product by 


ROCKWELL 
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WHAT'S AHEHAD... 
in Metalworking 


Production headed toward new record... 


It looks more than ever as though production of 
metal goods will set a new all-time record this 
year. In 1959 the dollar output in the metal- 
working industry came back up to the 1957 figure 
of $130 billion. This year the total is almost sure 
to rise to around $150 billion. 

Postponement of a considerable amount of pro- 
duction as a result of the long steel strike is one 
of the reasons why Metalworking will go up to a 
new peak in 1960. 

The automobile industry will be the most spec- 
tacular example of the effect of postponed action. 
Its production and sales of 1960 models have 
been seriously delayed by lack of steel. But it is 
now certain that for Detroit the current calendar 
year not only will be the second best in history 
but also will attain at times the highest monthly 
output ever recorded. 

Metalworking production also will get a big push 
from household appliance makers, all of whom 
estimate that this year will show a healthy gain 
over last year. The gain though may not be as 
spectacular as in late 1959 because housing starts 
this year will be off some from the previous year 
(though the over-all total is put at 1.1 million 
units). ; 


Makers of consumer goods busy. . . 
Consumers seem to have lots of money and are 
in a buying mood. The result will be a wind- 
fall for manufacturers of a wide variety of metal 
goods. 

Even farmers, faced by a certain amount of 
shrinkage in income this year, will purchase me- 
chanical equipment, including tractors, in a vol- 
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ume close to that in 1959, when demand was 
very good. 

It is in the area of capital goods that solid gains 
over last year will be made. Manufacturers of 
production equipment—machine tools, welders, 
rolling mills, industrial machinery of many kinds 
—have much bigger order books than a year 
ago. And backlogs promise to grow in the 
months ahead. Production schedules are being 
enlarged, with more second shifts. 

The contract tool and die industry anticipates 
a considerable increase in shipments this year, 
a good barometer of the volume of tooling to be 
done on new products and on redesign of old. 
The electronics industry, having broken all rec- 
ords the past year, is scheduled to do even better 
in 1960. The probability is that it will continue 
its upward course the next few years. 

The aircraft and missile industries expect to do 
a business of about $10 billion this year. That 
will be roughly the same as in the past year. 
The “mix” will change, however. Production of 
military planes will continue its downward 
trend. Intercontinental ballistic missile and 
space programs will be stepped up. 

One notable trend: research and development 
spending will grow in the aircraft and missiles 
industries. Lengthy production runs are about 
at an end. Sales of turbine-powered commercial 
transport planes will continue at a high level. 
There is hardly a segment in Metalworking that 
does not look upon 1960 as a good year. A few 
samples: Shipbuilding, often in the doldrums, 
expects activity to be up. Industrial fastener 
makers figure business will stay high. Gear 
companies are counting on a 20% gain. 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRODUCTION 


BASED ON MANHOURS WORKED 
180 IN THE FIVE COMPONENTS 
NOV. OCT. SEPT. OCT. 
Esti- Pre- Re- Year 
mated liminary vised Ago 


Total 
Index 180 182 183 155 





Machinery .... 156 157 130 


Electrical 
Machinery .... 233 180 


92 


Other 
Transportation 331 


Other 
Metalworking , 153 





WARAALI’S AHBHAD... 
in business 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRICES 


DEC. NOV. OCT. NOV. 
Esti- Pre- Re- Year 





mated liminary vised Ago 


1I947=100 








Total Index 





159.6 159.6 159.5 157.5 











Metalworking 


Machinery 188.9 188.6 181.6 








Other Machinery 
exc. Electrical . 171.9 171.7 167.8 








Electrical 
Machinery ... 162.4 162.4 162.4 





Fabricated Metal 
Products 148.3 148.3 148.3 











1957 
































1958 1959 


Construction takes a breather... 


Expenditures for new construction (homes, 
highways, schools) which played a key role in 
the business recovery of the past year have 
turned downward in recent months. And the 
construction industry, in contrast to industry 
in general, faces cuts in its business volume 
in 1960. 

Biggest dips in construction activity in recent 
months have come in home building—the most 
important single factor in the outlook for the 
construction industry. In May of last year, new 
housing units were being started at a rate of 1.4 
million units a year. The value of new residen- 
tial construction being put in place came close 
to an annual rate of $24 billion. 

Homebuilding activity, however, began to dip in 
the latter half of the year. By November, new 
housing starts dropped to an annual rate of 
1.2 million units, down more than 15% from the 
May level. As things now stand, home construc- 
tion is likely to continue to slump in the months 
ahead. 


The decline in home construction activity isn’t 
the result of a sudden drop in the need for new 
housing facilities. The growing population and 
the increasing number of newly formed families 
present a mushrooming market for homes. 
Tight money has been the chief factor in the 
slowdown in home construction in _ recent 
months. Prospective home owners are finding it 
difficult to borrow to finance new construction. 
Mortgage borrowing isn’t likely to become easi- 
er in the early months of 1960. Consumers are 
still piling up instalment debt, and many 
businessmen will be borrowing to build inven- 
tories; together they will be using much of the 
available credit. 

But construction is merely a sleeping giant, and 
the slowdown due for 1960 is certain to prove 
temporary. Home construction is sure to rise 
when credit eases. Meanwhile, steady spending 
by state and local governments, and an upturn 
in plant outlays will prevent a real slump in 
construction. 





WEEKLY BUSINESS INDICATORS 


Business Week Index of Activity (1947-49=—100) * 
Steel ingot production (thousand tons) 
Electric power output (million Kilowatt hours) 
Production of automobiles and trucks 


Engineering construction awards (Eng. News-Record, millions) $191.0 


Latest Preceding Year 
Week Week Ago 
157.4 159.0 149.2 
2,687 2,641 2,058 
4,150 12,379 
174,145 120,119 
$408.1 $259.3 


n. a. 
119,317 


Latest Preceding Year 


MONTHLY BUSINESS INDICATORS Month Month ‘Age 


Refrigerators sales (thousands of units) 
Vacuum cleaners sales (thousands of units) 
Washers sales (thousands of units) 


Household electric ranges sales (thousands of units) 


Radio production (thousands of units) 
Televison poduction (thousands of units) 
Gear sales index (1947-49=—100) 


Foundry equipment new orders index (shipments, 1947-49—100) 


*Seasonally adjusted n. a.—Not available 
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330 356 278 
331 305 
374 393 
74 83 
1,796 1,981 
707 808 
243.9 
131.3 
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If they are “AMERICAN” 
Hole Wizards they are 
DRILLING...TAPPING and 
BORING MACHINES 


ee-not just radial drills! 


To further improve their boring qualities the 
new “AMERICAN” 9 inch and 11 inch column 
Hole Wizards now may be equipped with a 
FINE FEED BORING ATTACHMENT. 


This attachment, furnished in addition to the 
standard feeding mechanism, merely by the 
flip of a lever reduces the standard feed range 
75 per cent. 


The fine boring feeds thus provided are the 
answer to precision boring on radial drills. 
Many tool and die shops are already using them 
for high precision, fine finish boring of jigs 
and fixtures. 


And don’t overlook the advantages of the Hole 
Wizard's Helical Gear—Lo-Hung Spindle Drive 
—NITRIDED SPINDLE AND SLEEVE—TIMKEN 
MOUNTED WITH OUTSIDE ADJUSTMENT 
FOR SPINDLE BEARINGS. 


These exclusive “AMERICAN” features permit 
putting your radial drills to work at a profit. 


® Ask for bulletin No. 325 
and get all the -facts. 


LATHES AND RADIAL DRILLS 
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—s 
General Flectric Metallurgical Memo from General Electric 


- announces the new 
Adjust-0-Breaker 
toolholder! 


Carboloys toolholder with adjustable chip- 
breaker lets you adjust from any angle. . . 
offers any desired adjustment within its 
range” . . . features “floating” indexable 
chipbreaker with absolute repeatability. 


MORE jobs with LESS tooling—that’s what 
you get with this new Carboloye Adjust-O- 
Breaker toolholder! No need to have a 
separate chipbreaker for every cutting job. 
No need to restrict yourself to toolholders 
with only two or three chipbreaker settings. 
Now you can have this versatile new Carboloy 
toolholder . . . and adjust it for any chip- 
breaker setting within its range.* 


Available right now from stock in 5 styles, 
negative rake, for left- and _ right-hand 
machining, the Adjust-O-Brea‘er truly brings 
new meaning to disposable tooling. 


*Sizes 16V and 85V: adjustable range Vs” to 7a” 
Size 20V: adjustable range Vis” to "Vo" 


So, to get cutting tool versatility that lets 
you handle more jobs with less tooling, 
check into the complete Carboloy line— 
Lift-O-Matic (positive rake, negative rake, 
and tracer), heavy-duty, and the new Adjust- 
O-Breaker toolholder. The complete line of 
Carboloy inserts, insert seats, convertible 
seats, and brazed tooling is the broadest in 
the industry .. . designed to meet every tooling 
need to give you BETTER PROFITS 
THROUGH BETTER TOOLING. 1. Chipbreaker setting odjusts to 


. p . tear any width within range.* Set screw  peatability of settings. Floating chip- 
See your Authorized Carboloy Distributor with two open ends provides access breaker is indexable. Can't drop out 


now. He’s listed in the Yellow Pages. Metal- from either side. No springs to adjust. 
lurgical Products Department of General 

Electric Company, 11149 E. 8 Mile Blvd., 

Detroit 32, Michigan. 


CARBOLOY. 


SEmMENTED CARBIDES 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL @@ ELECTRIC 


ae Clamp screw is accessible from 4. Standard disposable inserts, 
CARBOLOYe CEMENTED CARBIDES ~~ top or bottom; allows easy indexing  Carboloy insert seats and convertible 


MAN-MADE DIAMONDS «+ MA T ATERIA or replacement even when toolholder = seat are used with toolholder. Insert 
apres paptesiinig: rex singe is vertical or upside down. seots are indexable and self-aligning. 


THERMISTORS + THYRITE® » VACUUM-MELTED ALLOYS 


as 


Seco: Peer sir 
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American 
Machinist 


THE MAGAZINE OF METALWORKING MANUFACTURING * ESTABLISHED 1877 


Not a Built-In Feature 


If the economic prophets are right, the decade 
of the 1960s will get off to a roaring start. There 
is scarcely a voice to be heard that does not 
proclaim that this year will set new records. 

As they gaze farther ahead, many of the sooth- 
sayers grow positively ecstatic. Though they ad- 
mit that ups and downs will occur, they believe 
that the nation is in for a ten-year period that 
mostly will be upward and onward. 


Their enthusiasm has... 


as its basis the impressive growth in population 
in the 1960-1970 era. More houses, more schools, 
more food, more clothing, more cars, more of 
everything that makes for comfortable living 
will be needed. 

As the statisticians flip over one fascinating 
chart after another, the future takes on a rosy 
glow. Seems like a manufacturer would have to 
be pretty dumb not to make a go of it. 

On second thought, however, it does not take 
superior intelligence to realize that success for 
every company will not be a built-in feature of 
our economy. Success must be earned. In that 
respect the next ten years will be like all pre- 
ceding decades. 


Management is going to... 


have to be fast on its feet. It will have to direct 
its energies toward designing and making prod- 
ucts to sell at prices that customers are willing 
and able to pay. And the shrewdest managers 
will see what can be done to reenergize a mori- 
bund but once popular slogan: more goods for 
more people at lower prices. Impossible in these 
days of higher and higher wage levels? Per- 
haps, but surely worth a try. 

In any event pressure to keep costs down as 


wage rates go up will necessitate further mech- 
anization to try to get more output per man- 
hour worked. It will make for redesign of prod- 
ucts for more economical manufacture. It will 
lead to greater experimentation in new metals 
and new processes. 

New produts will be coming onto the market 
like mad. One out of every four is likely to be 
a product that five to seven years ago did not 
exist. And technological advances will be made 
at the fastest rate in history, often outmoding 
current techniques before they have been in use 
long enough to be called old. 

There will be compact and compact-compact 
cars, heavy-duty vehicles powered by energy 
cells instead of engines, machines that make pos- 
sible low-cost production on short runs. There 
will be fewer production workers and more 
technicians and engineers. There will be 
manned space vehicles that will reach the moon. 


The factor of reliability... 


will be a shaping force in the development of 
Metalworking in the 1960s, as president H Thom- 
as Hallowell Jr of the Standard Pressed Steel 
Co so aptly puts it. Reliable firms capable of 
producing components and equipment to meet 
exacting tolerances will continue to grow. 

It is going to be an exhilarating but terribly 
competitive decade. Changes are going to tum- 
ble one on top of the other. Management must 
be ready, willing and capable of shifting with 
changing conditions. It will not be a time in 
which to stay put long. 

The 1960s are bound to be a growth period 
for Metalworking. But success for every manu- 
facturer will not be a built-in feature. It is a 
good point to remember as the new decade be- 
gins. 


ee em footy sviroe 
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Do you cut ferrous 
metals? If so, Simonds 
has three basic saw 
designs for you: 


INSERTED TOOTH METAL SAWS 
SEGMENTAL SAWS 
SOLID TYPE SAWS 


Available in High Speed 
and Semi-High Speed Steels 
—_— 


f SI 
i Exactly-Rig 
car Cutting Jo 


If you’re cutting 
non-ferrous metals, 


Simonds offers you: 


SOLID STEEL SAWS 

Available in “Si-Maloy”’, in High-Speed Steel 
for cutting where extreme abrasiveness is 
present, and in Semi-High Speed Steel. 
HIGH SPEED STEEL, HARD 


RiM SAWS 
Hard cutting edge, soft center gives you 
long life coupled with safety. 


CARBIDE TIPPED SAWS 
for cutting aluminum and magnesium, 
as well as other non-ferrous metals 


For Fast Service 


rom 
Complete esenter 
Call your + 


No matter what kind of metal you’re working, there’s a 
S'IMONDS 
uppily 


quality Simonds blade just right — a blade that means aN \eaeareteamh a 
faster, cleaner cuts, longer blade life and maximum per- — * 
comes SIMOND 
Find out how a Simonds Circular Metal Cutting Saw can | SAW AND STEEL CO 
mean important savings for you. oe : 
FITCHBURG MAS 


Factery Branches in Boston, Chicego, Meridian, Miss., Shreveport, Lo., San Francisco and Portland, Ore., Canadian Factory in Montreal, Que, 
Simonds Divisions: Simonds Steel Mill, Lockport, N. Y., Heller Teol Co., Newcomerstown, Ohio, Simonds Abrasive Co., Phila., Pa., and Arvide, Que 
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Inflated fuel tank of Atlas .. . 


held in shape only by pressure of nitrogen inside is lifted from assembly rack. This 
welded tank is 60 ft long and 10 ft in diameter 


How Convair Assembles The Atlas 


Unique thin-wall design requires unusual 
manufacturing methods at Convair Astronautics 


By Anderson Ashburn, managing editor 


Assemble a missile the way you do 
stovepipe? Hardly seems possible, 
but that is essentially the design and 
manufacturing technique chosen for 
the Atlas Intercontinental Ballistic 
Missile. 

Radical in design and in manufac- 
turing method, the bulk of the Atlas 
is a fuel tank some 60 feet long and 
10 feet in diameter. This tank is 
made of thin rings of Type 301 stain- 
less, each about three feet wide. The 
sections are stovepiped together and 
welded. 

No internal support is provided for 
the tank except at the aft end where 
it must pick up the thrust of the 
rocket engines. Rigidity is provided 
by internal pressure in the tank. 
Thickness of the stainless skin 
varies according to requirements, 
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but never exceeds 0.040 in. and 
probably doesn’t run thinner than 
0.010 in. at the lightest sections. 
Welding methods, however, were 
perfected for gages from 9.005 in. to 
0.050 in. 

The unusual approach to missile 
design employed in the Atlas was de- 
veloped by a team of designers at 
Convair Div of General Dynamics 
headed by Karel J Bossart. Bossart 
has long been known as an advocate 
of extremely light structures for 
space vehicles and has favored de- 
signs that are as economical as pos- 
sible to manufacture. 

Trial rnanufacturing methods were 
developed at Solar Aircraft Co and 
the first prototype was built in the 
Solar plant (just across the Pacific 
Highway from Convair in San 
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How Convair assembles the Atlas . . . 


lees 


Yard-wide 301 stainless .. . 
uncoiled onto inspection and layout table is first step to a segment. If the sheet is with- 


out flaws, it is rough sheared to size here 





























Final-cut segment over 30 ft long . . . 
is butt welded into a ring while precisely located in this fixture. 


Tungsten inert gas welding is by automatic machine developed 


by Convair 


Seam welded pair of segments 
being removed from seam welder was produced by “stovepiping” 
two segments together, then joining with spot welds for strength 


and seam weld for gas-tight construction 
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Diego). Today the Atlas is produced 
in the new Convair Astronautic 
factory, 840 ft by 640 ft, on Kearney 
Mesa near San Diego. The plant has 
a 55-ft high-bay area and a 36-ft 
low-bay area. 

Most of the preliminary machin- 
ing and parts manufacture is in the 
low-bay area. It is in the highly 
classified high-bay area that the mis- 
sile is assembled. Pictures of opera- 
tions in this area that appear on 
these pages were recently declassi- 
fied. The following description of the 
process is based on a tour of the 
unclassified area, en such facts about 
other operations as have been re- 
leased, on discussions with the manu- 
facturing staff of Convair Astronau- 
tics, plus some conjecture on the part 
of this reporter. 


From coil to ring 


Manufacture of the fuel tank— 
likened in design to a football by 
Convair spokesmen and to a beer can 
by the people who work on it— 
starts with coils of cold-rolled stain- 
less Type 301. 

Type 301 is an austenitic grade 
i8-8 with rapid work hardening 
characteristics. It cannot be heat 
treated, but is readily welded. Cold- 
rolled in a Sendzimer mill, with 
about 60% reduction, the strip has 
a specified minimum tensile strength 
of 200,000 psi and minimum yield 
strength of 160,000 psi. Strip comes 
from the Sendzimer mill with a mir- 
rorlike finish and thickness toler- 
ances less than half the AISI stand- 
ard. Close contro: of thickness is 
essential or there would be signifi- 
cant variation in tank weight. 

Samples of the steel are sent to 
Astronautics for test and approval 
before the coils are shipped. Origi- 
nal plans were to use the full width 
of the strip as received from the mill, 
but camber (deviation of the side 
edge from a straight line) could not 
be controlled closely enough to per- 
mit this. Edges of the coil are 
trimmed. 

A section of coil is first rolled out 
flat on a table for inspection. If it 
meets requirements as to thickness, 
surface finish, flatness, and absence 
of defects a piece more than 30 feet 
long is cut off. This rough-cut piece 
is wrapped around a Christmas Tree 
fixture or mandrel and precisely 
sized and scribed. (The circumfer- 
ential tolerance on the 10-ft dia tank 
is about 9.010 in.) This sheet is then 
trimmed to exact size in a roll shear. 

The trimmed sheet is stretched 
onto a circular fixture and carefully 
positioned for the butt weld that 
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Dramatic view of high-bay area. . . 
where Atlas is assembled is provided as inspector checks thickness of segments, each sup- 
ported by internal and external rings 






Gores for bulkheads will be cut... 
from sheets drawn in this 93-ton radial draw former developed by Cyril Bath. Auto- 
matic yield control is provided 
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joins the ends to form a cylinder. 
Tungsten inert gas (Tig) welding is 
used in an automatic welder devel- 
oped for the job. 

Sheet edges are clamped until 
after the weld has cooled, then the 
joint is roll planished to reduce it 
to the thickness of adjacent sheet. 
Because the weld anneals adjacent 
metal, reducing the strength im- 
parted by cold work hardening, a 
narrow strip is placed on the inside 
of the weld and spotwelded to the 
ring on each side of the butt weld. 
This reinforcing strip compensates 
for loss of strength in the weld area. 

A typical tank section formed in 
this way is about 10 ft in dia and 
3 ft wide. It is then ring fixtured. 
Two or more rings are placed around 
the outside of the section. These 
rings are designed to split into two 
half rings for removal from the as- 
sembled missile. Inside surfaces of 
these rings are accurately sized to 
fit the OD of the section. Then 
curved U-shaped channels are fitted 
together to form an internal ring 
that is slightly undersize. A section 
of fire hose is placed in the open 
channel of the U and inflated with 
water to clamp the skin section 
against the outside ring. 

Basic assembly sequence is to make 
all such sections individually, then 
assemble two sections at a time to 
form pairs (about 6 ft wide), then 
assemble the pairs into the full tank. 


74 


How Convair assembles the Atlas . . . 


Forward bulkhead assemblies . . . 


are built up from gores by spot and seam welding. Narrow strips are spotwelded to 


inside of weld joints for strength 


This procedure is apparently varied 
in some cases, by assembling two 
skin sections into a pair on the 
Christmas tree fixture illustrated. 

To make a pair, one section is 
slipped inside the other to provide 
a “slight” overlap. This overlap is 
at least an inch, and may be more. 
The section going on the outside is 
neither stretched nor made larger 
than the inside section before fitting 
together. With the skin so thin and 
the diameter so large, it is possible 
to force one section inside the other 
in the “stovepiping” operation with- 
out buckling the inner skin. 

The overlapping section is then 
fastened with two rows of spot welds 
applied in a deep throat welder while 
the paired section is rotated. To 
provide a gas-tight seal, a seam weld 
made up of overlapping spots is then 
placed between the two rows of spot 
welds. 

For the seam weld, the assembled 
pair of skin sections is placed in a 
roller fixture (illustrated). When 
doublers are applied inside the origi- 
nal butt welds they stop short of 
the edge of the section by the amount 
of overlap with the next section. 

Final assembly of the tank takes 
place in a manner similar to the 
fabrication of pairs. The assembly 
bed on which the tank rests permits 
the entire tank to rotate as a new 
pair is welded in place. Spot and 
seam welders are mounted on rail 


cars so they can move down the fix- 
ture as sections are added. 

Each new section added to the 
tank is aligned optically, then spot 
and seam welded in place. 


Bulkheads are formed 


The bulkheads for the Atlas fuel 
tank cannot be made by coiling strip 
into rings. They are assembled from 
gores—a term borrowed from the 
garment industry. A gore is a tri- 
angular piece of cloth inserted in a 
garment to secure the desired shape. 

Type 301 stainless sheet for bulk- 
heads is % to % hard. The sheets 
are stretch formed in a Bath radial 
draw former with strain control. 
Manufacturing engineers at Convair 
experimented with the use of chill 
to hold back work hardening, but 
with the controls provided this 
turned out to be unnecessary. The 
machine includes tensile and yield 
checking equipment much like that 
found in a standard tensile testing 
machine with load cells located on 
the following ram. Automatic yield 
control can be set for desired per- 
centage above or below the yield 
point of the material. 

Gores are trimmed from the 
stretched sheets, hand fitted, and 
then butt welded to form the bulk- 
heads. Doublers are added on the in- 
side of butt welds on the bulkheads 
in the same way as they are on the 
tank skin. 
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Tank segment is optically aligned . . . spot and seam welders and large spoked drive wheel to rotate 
as welding car is ready to move into position. Car mounts both tank during welding 


Internal rings are removed from 
the fuel tank before bulkheads close 
it off. When it is completely assem- 
bled, the tank is filled with nitrogen 
gas to provide rigidity and the outer 
supporting rings are removed. The 
tank can then be moved to the final 
assembly area for the addition of 
the thrust section, containing the 
five rocket engines—two large boost- 
ers, one large sustainer, and two 
small vernier rockets. All five rocket 
engines burt. ‘iquid oxygen and RP-1 
(a hydrocarbon something like kero- 
sene) supplied from the fuel tank. 
When the thrust section is added to 
the tank, the length goes up from 60 
feet to 75 feet, and some models 
with pointed nose cones have 
reached 82 feet. 
A unique design feature of the 
Atlas is that all five engines are ig- 
nited before the missile is launched. 
In addition to its use as an ICBM 
with five different bases announced 
to have one or more squadrons each. 
(there are 10 missiles in a squadron), 
the Atlas is being used extensively _— an 
in plans for space exploration. For ¥ 
example, the manned satellite to be ‘ . a 
launched in Project Mercury will use of Pe 
an Atlas as the launching vehicle. ‘ , tm iP oy thee 
And the success of “Bossart’s Fly- _ hy J te 
ing Beer Can” is likely to have a . 
significant effect on the design of Veem roms in acsombly bed . . - : : 
subsequent space vehicles and hence as added segment is welded in place. Seam welder is mounted on rails to move to each 
qu the mantiaahering methods that new position as tank sections are added 
must be employed. 
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Chemical dip produces high polish 


By D J Fishlock, London, England 


Simple, non-electric dip process 
may offer serious threat to me- 
chanical polishing 


Already in fairly wide use in Eu- 
rope (AM—Nov 30 ’59, p3), chemi- 
cal dip polishing appears to offer 
some interesting possibilities as a 
fast, low-cost, simple process capable 
of yielding uniform finish with vir- 
tually no restrictions on part design. 
The German Volkswagen, Porsche, 
and Goliath automobile companies 
are using it for polishing body trim, 
as is the British Standard auto com- 
pany. Other auto companies use it 
on aluminum wheel trim disks, ash- 
tray bezels, and small stampings. 

Most work done thus far has been 
on aluminum alloys and certain cop- 
per alloys, particularly since the de- 
velopment of grades with small, 
uniform grain size and low impurity 
content. Brass strip, for example, is 
now available in Britain from Ever- 
Ready Co (Great Britain) Ltd, with 
a grain size of only 0.010 to 0.015 
mm, although the range of 0.025 to 
0.035 mm has also given good results. 

The solutions commercially most 
successful in the UK for both metals 
are based on phosphoric acid, which 
shows considerable tolerance to a 
variety of alloys. For aluminum, 
however, a solution developed in 
Germany and known as the Eftwerk 
solution (Vereinigte Aluminum 
Werke) is much less expensive than 
those based on phosphoric acid and 
is used hot for 15 to 30 sec. Unfor- 
tunately, it is fully effective only on 
super-sure aluminum (99.99% pure). 

An interesting application at 
Hoover (Washing Machines) Ltd is 
the processing of aluminum spin- 
drier lids to obtain an unusual fin- 
ish—anodized and blue dyed on a 
uniform bright satin surface. The so- 
lution employed is a simple chemi- 
cal mixture based on phosphoric 
acid, and the metal is Northern Alu- 
minum Co experimental alloy F57S, 
based on high-purity aluminum with 
1% magnesium. Polishing tanks are 
made of stainless steel, and handling 
racks of titanium. These latter are 
about three times as expensive as 
aluminum racks, but their resistance 
to the highly corrosive solution more 
than justifies their cost. 


Processing Procedure 


Formed lids are passed through a 
10% caustic soda etch at 140 F, an 
agitated cold-water rinse, a 1% hy- 
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Spin-drier lids . . . 


are chemically brightened before anodizing and dyeing to produce a bright 
satin surface also impossible to obtain by mechanical processes 


drofluoric acid desmutting dip, and 
a second cold rinse, each stage tak- 
ing 1 to 2 min. Racks of parts are 
then placed on an oscillating support 
bar in the polishing tank for 2 min 
at 212 to 221 F, rinsed and dried. 

A powerful fume exhaust is es- 
sential because of the freely evolved 
nitrous fumes. With the equipment 
in continuous operation, about 10 gal 
of nitric acid and 20 gal of Phosbrite 
solution are added daily. (Phosbrite 
is produced by Albright & Wilson 
(Mfg) Ltd, Birmingham, (England.) 

Immediately after polishing, parts 
are transferred to anodic treatment 
in 20% sulfuric acid at 70 F for 15 
min at 11 to 12 amp per sq ft, which 
builds up a coating 6 microns thick. 
After rinsing in cold water, parts are 
dipped in a 0.75% blue dye solution, 
re-rinsed, sealed, and dried. 

Rejects are remarkably low and 
are caused chiefly by surface scratch- 
es or by pitting. The latter can be 
blamed on faulty material and is 
belived to result from magnesium 
separation during the polishing 
stage. Defective parts can, however, 
be salvaged by putting them through 
the whole process for a second cycle, 
as the initial caustic etch will re- 
move all the dyed anodic coating. 

Half-round brass trim, % in. 
wide, used as a TV cabinet surround, 
proved to be a difficult polishing job 


for a London company. When 
pressed over a wooden former for 
manual polishing, the trim tended 
to spring away and slash the work- 
er’s hands. Chemical polishing solved 
the problem. The work is now de- 
greased, loaded on racks in groups 
of five pieces, and immersed in a 
polishing solution for 3 to 5 min. A 
gently rocking carrier bar provides 
agitation to displace gas bubbles that 
might otherwise mar the finish. Pol- 
ishing costs are reduced by at least 
25%, finish is improved, and the 
patchiness frequently associated with 
manual polishing the awkward shape 
is eliminated. After polishing, parts 
are rinsed, dipped in stain-free sol- 
vent, dried and lacquered. 


Process Variations 

Not all materials give equally sat- 
isfactory results. For aluminum al- 
loys containing 98 to 99.5% Al, of 
anodizing quality, parts are first pol- 
ished mechanically, vapor degreased, 
rinsed, and chemically polished for 
1 min. After cold, hot, and cold 
rinses, parts are soaked in 30% ni- 
tric acid, rinsed, and anodized. All 
traces of polishing compound must 
be removed before degreasing, as 
they will cause pitting during the 
chemical polishing stage. On these 
materials, the optimum nitric acid 
content of the bath has been found 
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Aluminum wheel trim . . . 


rings have intricate contours almost impossible to polish me- 
chanically. They are chemically polished in a few minutes. 


Steel floor plate . . . 


Same tanks are used for polishing 14-ft aluminum tubes 


to be 5 to 6%, rather than the usual 
10%. However, if the content falls 
below 5%, pitting will occur, and if 
it goes above 6% there will be a loss 
of brightness. 

Dissolved aluminum coming cut of 
solution when the bath cools may 
be a problem, particularly toward 
the end of bath life. The suspended 
crystals coming into contact with the 
work will cause pitting, and the 
only known way to remove these is 
to heat the bath to about 230 F and 
skim off as many as possible. Adding 
makeup solution at night, when the 
bath is not in operation, also tends 
to reduce crystal formation. 

Anodizing is performed at 5 amp 
per sq ft, as higher current density 
dulls the finish. A thicker anodic 
coat is necessary for parts dyed red 
or black, compared with that for 
paste] shades, so higher current den- 
sities, up to 10 amp, may be em- 
ployed for such parts, as the duller 
finish is less apparent. 

Elimination of mechanical polish- 
ing did not prove satisfactory on 
some brass stampings for Triumph 
motorcycles because small pits, burrs, 
and damage marks remained visible, 
even though the dies were highly 
polished and kept as clean as pos- 
sible. Nevertheless, the chemical 
process was used as a 30-sec dip after 
mechanical polishing and prior to 
nickel and chrome plating. The ad- 
hesion of the stressed plating to sur- 
faces so treated is considerably high- 
er than is otherwise the case. Indeed, 
only low-stress dull nickel plating 
is possible if the chemical polishing 
stage is omitted. It is hoped, how- 
ever, that further developments will 
permit achieving a balance between 
cost and quality by retaining only 
a limited amount of mechanical pol- 
ishing, together with the full chemi- 


left, scaly and rusty. Center, after descaling by peroxide/acid 
treatment, and, right, chemically polished in Marshall’s solution 





PVC. weeting 


fi 














Condense 
type cow! 


To drein J 























Fume neutralizing system . . . 


made entirely from PVC has an ammonia drip to neutralize the toxic nitric acid 
fumes from chemical polishing bath used on brass 


cal polish treatment for 1 to 3 min. 

There is no reason to suppose that 
chemical polishing will be limited to 
copper and aluminum. The British 
Armament R & D Establishment has 
developed a solution (Marshall’s so- 
lution) for polishing low-carbon 
steels of certain types. It has proved 
successful for salvaging corroded 
work, brightening and preparing 
steel for plating, revealing faults, 
and uniformly reducing the over- 
all size of parts. The process 
is not yet adaptable to commercial 
operation because it tends to exhaust 
itself too quickly, a solution cooling 
system is required, polishing time is 
critical—sometimes within 5 sec— 
and continuous operation is imprac- 
ticable because the solution is in- 
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herently unstable. The solution is, 
however, relatively inexpensive and 
is used cold, so it should still find 
small-scale applications. 


Limitations 

One present drawback to the 
chemical polishing process is the 
high cost of phosphoric acid solu- 
tions and the considerable dragout 
losses resulting from the high den- 
sity. The fairly high temperatures 
involved also lead to rapid loss of 
volatile constituents, such as nitric 
acid, and require efficient—and ex- 
pensive—fume exhaust systems. The 
installation of chemical polishing 
equipment can therefore be expen- 
sive, but the speed and simplicity 
can quickly offset this. 


77 





Air gage checks valve sleeves . 


Gage is verified (left) with master rings prior to checking sleeve 
The sides of the sleeve grooves must be parallel to each 


(right) 


other and square with bore within 0.001 in. 























tir. Sleeve ID's 
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must be concentric with each other within 0.0005 in. tir. Sleeves 
are made from SAE 1038 steel, then hardened, ground and 
drawn to 33-38 R, 


Air gage checks “inside job’ 


By Ben C Brosheer, 


associate editor 


How would you check dimensions 
to +0.0005 in. inside a 1%%-in.-dia 
bore and do it rapidly and inexpen- 
sively? Engineers at the Indianapo- 
lis plant of Ford Motor Co faced just 
this problem in checking the control 
valve sleeves for Lincoln power 
steering units, and solved it by de- 
signing a special air gage. 

If the power steering unit is to 
operate smoothly and precisely, 
these hardened steel sleeves must be 
finished to close tolerances, espe- 
cially the metering edges of the 
grooves bored inside each sleeve to 
form oil passages with the valve 
spools. The four groove sides must 
be parallel to each other and square 
with the main bore within 0.001 in. 
tir. And the groove width and spac- 
ing must be held within +0.0005 in. 


A tough job 

Probing inside a 1%-in.-dia bore 
is no easy trick when you need pre- 
cise measurements. Without de- 
structive sectioning of the sleeves, 


78 


this inspection job, if done by con- 
ventional inspection methods, would 
have been a long, tedious, and ex- 
pensive operation. Moreover, it 
would have been subject to a num- 
ber of human and mechanical errors. 

Instead, Ford tool and gage engi- 
neers designed this special air gage 
which is used with a six-column 
Precisionaire gage head having a 
2000-to-1 measuring ratio. The gage 
is set with high- and low-limit mas- 
ter rings. 

The valve sleeve is placed over 
the vertical spindle of the gage, 
which is supported in a vertical 
bushing whose top end is ground to 
seat inside the large, counterbored 
end of the sleeve. 


Gaging block 

Set into the vertical spindle is a 
hardened and ground gaging block 
that has four, parallel, 0.010-in.- 
wide orifice slots, each of which is 
opposite the nominal position of a 
groove edge in the sleeve. A hose 
connects each slot to an air gage 
column through a connection biock 
at the bottom of the gage assembly. 
Also set into the wall of the spindle, 


opposite the orifice block, is a steel 
pressure pad backed up by a syn- 
thetic rubber block. This pad presses 
against the sleeve bore to hold the 
opposite side against the gage ori- 
fices. 

Vertical adjustment of the spindle 
is made through a lever and adjust- 
ing knob, and is measured by a jet 
orifice mounted below the spindle. 


Checking sequence 


The first dimension to be checked 
is the 1.609-1.611l-in. dimension be- 
tween the face of the counterbore in 
the large end of the sleeve and the 
locating face on the OD. This is 
done with a hooked gage pin in the 
gaging cylinder beside the vertical 
spindle. 

Gaging sequence for the four 
edges of the sleeve grooves is shown 
at bottom of page 79; the gage as- 
sembly is zeroed first to the lower 
and then to the upper orifice slot in 
the vertical spindle. 

Another critical dimension is the 
0.001-in.-max radius permitted on 
the metering edges of the sleeve 
grooves. This gage checks these 
radii, both before and after burrs 
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Orifice insert .. . 




















are removed by wire brushing, in 
increments of 0.0001 in. 

The operator has merely to rotate 
the valve sleeve on the gage spindle 
to check parallelism of the sleeve 
grooves with the counterbored face 
and squareness to the ID of the 
sleeve. 

The sides of the grooves in the 
sleeve must be parallel to each other 
and square with the bo within 
0.001 in. tir. Sleeve ID’ must be 


fits into vertical spindle of gage. Insert has 0.010- 
in.-wide slots ground across outer face, deep 
enough to enter air holes 





Specially designed gage .. . 

is used in conjunction with a 6-column Precision- 
aire gage head. Base and body of gage are machined 
from low-carbon steel; most other parts are tool 
steel hardened to 63-65 R, 


Four dimensions are checked . . . 


concentric with each other within with only two settings of the gage. To get 
0.0005 in. tir. maximum orifice size when valve spool 


What would otherwise have been (outline shown in sketch) is centered in its 


: - mi sleeve, groove spacing in the sleeve must 
a tedious and time consuming inspec- be held within the tolerances indicated ou 


tion job has been greatly simplified sketch 
by this relatively simple gage. Once 

the gage positions have been accu- 

rately set with master rings, the 
grooves in these valve sleeves can, 
without extra carefulness upon the 

part of the operator, be checked to 

within 0.0001 in. 
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Continuous stamping . . . 


is one advantage of “flying press” in which neither dies nor 
stock stop during the run. Press blanks silicon-steel lamina- 
tions at 900 per min within +0.0003 in. tolerance; will take 
0.025-in. gage coil stock from 2% to 4% in. wide 


Precise within +0.0003 in... 


Improved feed... 
and one-third 


more die life, when. . . 


fearless flying press boosts blank output 


M ajor savings in floor space plus 
improved direct labor productivity 
have resulted from installation of 
a new high speed press at Westing- 
house Electric Corp’s Standard Con- 
trols Div at Beaver, Pa. Operating 
at 450 strokes per min to produce 
900 line-starter laminations each 
minute, the press is “gearless.” As 
a “flying press,” it moves the tools 
in synchrony with the coil-fed stock 
as they do their work. Thus, instead 
of conventionally stopping the stock 
feed for each stroke, this stock is fed 
continuously. The principle is the 
same as for the “flying shear” or 
the “flying cutoff saw.” Die opera- 
tion is progressive. 

However, the outstanding new de- 
sign feature of this press, at Westing- 
house, is the absence of gears in the 
drive mechanism. (Flying presses 
are not new.) Three widely sepa- 
rated crankshafts drive a rotating 
frame in which the upper die is 
mounted. These crankshafts are 
joined by solid connecting rods, 
rather than by gears or chain link- 
age. In addition to eliminating gear 
design and lowering manufacturing 
cost, the design also reduces noise 
and backlash. Inaccuracies that 
might be caused by gear trains 
or chain-and-sprocket linkage are 
avoided. 

Equally important is the accuracy 
attained with this press. The “E”- 
and “I”-shaped laminations, of sili- 
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con steel, must be held to a final 
tolerance of + 0.0003 in. to avoid air 
gaps which destroy the effectiveness 
of a magnet or armature. Precision 
within + 0.0002-to-0.0003 in. is held 
at the press to minimize finishing 
time and insure the quality level. 

In the flying press, both dies are 
in constant motion, as is the stock. 
The upper die travels in a vertical 
circle while the lower die oscillates 
through a vertical arc, which syn- 
chronizes with the upper circle. 
Both dies maintain a precise lateral 
and parallel relationship—and the 
shearing, blanking and forming ac- 
tion occurs when the upper and 
lower dies reach a point of tangency 
in their orbital paths. 

Laminations in sizes varying from 
0.025 gage silicon coils, ranging in 
width from 2 3/4 to 4 1/2 in. Mil- 
lions of laminations per month are 
produced for five models of line 
starters. The same press also blanks 
electric-arc clinchers of 0.063-in. 
cold-rolled steel, three per stroke, at 
300 strokes per minute. This produc- 
tion rate is said to be 50% faster 
than any rate previously attained. 

In addition to readily meeting vol- 
ume and precision requirements in 
a small department—with the at- 
tendant savings in space and work- 
handling and the other advantages 
of small-department efficiency—the 
new press line has provided further 
benefits. For example, die life has 


been increased by 30 to 40% and die 
maintenance (chiefly regrinding and 
realignment) has been reduced ap- 
proximately 35%. Because both the 
dies and the stock are in continuous 
motion, the press provides higher 
punching velocity with lower shear 
and higher breakthrough. As a re- 
sult, production runs of 200,000 to 
500,000 pieces between die grinds on 
silicon parts—much longer on milder 
stock—are the norm. 

Another unique feature of the 
Westinghouse installation is a spe- 
cially designed pad feed, which helps 
to explain the high degree of accu- 
racy obtained with this press. Be- 
cause the feed mechanism is incor- 
porated in the press, there is no 
problem of synchronization of feed 
index and press stroke. The feed is 
designed to synchronize the forward 
motion of the strip with that of the 
dies when the cutting action takes 
place. Constant pressure is main- 
tained on the strip by a pad device 
powered by an air cylinder mounted 
on the feed device. The amount of 
reciprocation of the first pad (along 
the line of strip travel) is adjust- 
able via an eccentric head, and the 
pad is in constant contact with the 
strip and under constant light pres- 
sure. This pad is linked to the lower 
bed of the press and maintains con- 
stant synchronization with the stroke 
of the press. Pad may be set for any 
index length fom 0 to 4% in. 
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Widely separated crankshafts . . . 


drive a rotating frame in which is mounted the upper die. Crank- 
shafts are joined by solid connecting rods. Design is said to 
reduce noise and backlash as well as prevent multiplication of in- 
accuracies possible in a gear train or a chain-and-sprocket drive 


Unique stacker .. . 


is mounted directly on the under side of the lower die so that 


When a new coil is started, the 
end of the strip is fed into the first 
stage of the progressive die, which 
punches holes for the locating pins. 
The feed index is set on the pad 
feed. Then, as the press is cycled 
the locating pins in the second stage 
of the die engage the holes in the 
strip and position the strip accu- 


Strip feed pad. . . 


is synchronized with press cycle to move steck relative to rotat- 
ing die action. Stock is perforated with locating holes on enter- 
ing progressive die. If pin fails to enter hole, automatic safety 
device stops cycle. Equipment is pressure lubricated 


laminations emerge from the press neatly and precisely stacked. 


rately for succeeding stages. If, for 
any reason, the locating pins do not 
engage the holes in the strip, a mi- 
cro-switch is tripped, triggering a 
special miscut device, which brings 
the press to an immediate halt. (The 
bed drops, feed mechanism opens 
and drive motor is stopped.) 
Another outstanding improvement 
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Operator places stacks in trays for delivery to heat treat 


in this press, from a_ production 
standpoint, is that dies are easily 
accessible from three sides. Die ac- 
cessibility, along with a jog button 
on the control panel beside the press 
opening, makes fast, accurate setup 
possible. Speed of the press is con- 
trolled with a simple rheostat dial 
mounted on the contol panel. 
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Total cost/piece machined is the total of four factors. Tool and resharpening costs and tool-changing costs rise because 


of excessive tool wear 


How to evaluate cutting tools 


By Carl J Oxford, Jr, director of research, National Twist Drill & Tool Co, Rochester, Mich 


Minimum production cost for satis- 
factory performance is based on 
four major factors: 

e Machining cost .. . the cutting 
portion of the machine cycle. Faster 
production must reduce machining 
cost. 

e Load, unload, and idle cost... 
the non-cutting portion of the ma- 
chine cycle, which is relatively con- 
stant for any given setup. 

e Tool cost .. . the total of tool- 
purchase cost, plus resharpening 
cost, less salvage value. Tools that 
can be resharpened many times— 
like drills—may cost less originally 
than for sharpening. This cost in- 
creases along with metal-removal 
rate because tool wear increases. 

e Tool-changing cost .. . including 
extra idle time during tool change. 
This also increases with production 
rate because more frequent tool 
changes are required at high metal- 
removal rates. 

If the relation between the metal- 
removal rate and tool life can be 
established, it is possible to predict 
the operating conditions for low- 
est machining cost/piece produced. 
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There is usually a minimum value 
for total cost/piece (see chart), 
which establishes the optimum range 
of speeds. A similar cost plot can 
be made for tool feed, but feed is 
often limited by physical or dimen- 
sional requirements of the work, so 
speed becomes the principle eco- 
nomic variable. 


Test conditions 


Tool-life tests should be conduct- 
ed under roughly the same condi- 
tions that are anticipated for 
production. Accelerated tests result 
in changes in tool wear and cutting 
performance that can make the tests 
unreliable. For example, although 
tool life generally decreases in an 
orderly fashion when speeds and 
feeds are increased, there may be 
some sharp variations. In one drill 
test where tool life was compared 
to drill feed, tool life decreased in 
an orderly way as feed went to 0.010 
ipr. Beyond this point tool life de- 
creased at a new, sharper rate, 
caused by heat out of proportion to 
those at lower feed rates. This made 
it invalid to extend the feed life 


curve beyond the 0.010-ipr point. 
The reverse may be true; with 
some strain-hardening materials like 
austenitic stainless and certain high- 
temperature alloys, the tool life may 
increase along with feed, then fall 
off past a certain point. These pe- 
culiarities should be investigated 
when a new operation is being set 
up, but they may cause misleading 
results in tool-life tests, in which odd 
behavior should be avoided. 


Performance scatter 


Do test results show that tool per- 
formance follows a definite pattern? 
This is important to know before 
test results can be applied in produc- 
tion. In any group of tools there is 
bound to be some variation in per- 
formance—or scatter. If this scatter 
is not discovered and accounted for, 
results may be misinterpreted. 

To reduce the number of varia- 
bles, each element in the test should 
be made as reliable as possible. The 
machine tool must be rigid, smooth- 
acting, adequately powered. Speeds 
and feeds must be uniform and 
accurate, and cutting fluid must 


+ 
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Don’t extend the curves... 


If test data is extrapolated, it may create false impres- 
Accelerated tool-life test shows false curve be- 
cause heat wears the tools faster at higher feeds than 


sions. 
does ordinary abrasion 


be applied directly at the cutting 
point. 

The tools being tested should all 
be from the same metallurgical lot 
and the number of tools must be 
large enough to provide a reliable 
sampling. With drills a reasonable 
test-group size is 18-24 pieces. Reli- 
ability increases in proportion to the 
square root of the test group, which 
means that to double reliability, you 
must quadruple the test group. 

Workpieces must also be uniform; 
from the same heat or lot, of the 
same size, with the same heat treat- 
ment. It is important to be sure that 
a large enough quantity of work- 
piece stock is available to last 
through the complete test program. 

Assuming these basic require- 
ments, analysis of cutting-tool tests 
involving large numbers of tools 
shows that the life of any tool tends 
to deviate from true average life in 
an accidental manner according to 
the laws of chance—which means 
tool life is normally distributed, and 
that the simplest forms of statistical 
analysis may be applied to interpret 
tool-test results. 


Typical analysis 


Some few tools in each test group 
will have exceptionally high lives, 
especially with drills. If these are 
included in the total, an average tool- 
life value will be misleading. If they 
are left out, the average will be too 
low. Graphic analysis is one method 
of including even these odd, unusual 


eh 


Normal distribution . . . 
Straight line on cumulative-probability chart indicates that the data fol- 
lows a normal distribution curve, which means average values tend to 


bunch in the middle 


cases without letting them influence 
the results improperly. The tech- 
nique consists of plotting test results 
on probability graph paper, then 
striking a straight line through the 
majority of the points in the middle 
of the group (see chart). 

Cumulative probability paper is 
designed so normally distributed 
data will fall in a straight line. From 
this the average life and standard 
deviation can be read out directly, 
instead of requiring complex inter- 
polations by formula. The paper is 
available from most manufacturers 
of graph paper. 

A probability curve is plotted from 
drill-life values, tabulated in order 
of increasing number of holes per 
drill. These become ordinate values 
on the curve. 

Abscissa values are calculated from 
2i-1 


the formula, =n * 100, where i is 


the order number of the test, and n 
is the total number of tests. This for- 
mula spreads abscissa values at the 
ends and concentrates them in the 
middle, which is necessary to pro- 
duce a straight line of normally dis- 
tributed data. 

In the charted test, which involved 
77 drills, the average life of the 
drills can be stated as 66 + 4.1 holes 
with only a 5% chance of error. The 
figure 66 is from the 50% ordinate 
on the chart. The tolerance of 4.1 
holes is figured by dividing the 
square root of the number of test 
tools into the twice the standard 
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deviation. The standard deviation is 
the difference between the value at 
the 50% point and the 16% point on 
the chart—or 18 holes. This toler- 
ance is called the 95% confidence 
limit—meaning that all but 5% of 
the tools tested have averaged cut- 
ting life of 66 holes + 4.1 holes. This 
is a standard statistical form in 
which test results can be expressed. 

Because there may easily be a few 
tools that run much longer than the 
average, a simple average tool-life 
figure can be misleading. The me- 
dian value is a valuable check on 
the validity of the average life. If 
the median and average lives are 
very different the average is sus- 
pect; more testing is needed. 

Brief tests with only a small num- 
ber of tools are not reliable for tool 
comparisons, but they are useful for 
establishing general operating ranges 
in new materials. Such a test should 
be made with a minimum of four 
tools, and results should be plotted 
on probability graph paper to see if 
the data develops in an orderly 
manner (see charts, p84). 


Tool failure 


Sizing tools such as taps, reamers, 
and some milling cutters can easily 
be checked by inspecting the work- 
pieces they cut. Performance of such 
tools tends to be more uniform than 
for drills, though some scatter is 
naturally unavoidable. 

Roughing tools like turning or 
milling tools must often be checked 





by measuring wear lands. Inspection 
should be handled by several inspec- 
tors for a reliable average. 

Twist drills are special problems. 
No single failure criterion can be 
applied at all times and for all drills. 
Small numbered drills, for example, 
simply break. Larger sizes chip or 
chatter, or perhaps require excessive 
torque, thrust, or power. 

The most practical test for drills 
is by an honest, experienced oper- 
ator, as tests of drills rated as “dull” 
have shown. There are differences 
in interpretation and changes in 
judgment, but an operator at the 
machine can usually identify drill 
failures with good reliability. 

Tests should be made with fresh, 
frequently changed cutting fluid. Fil- 
tering may be necessary. 

For a given amount of cutting- 
edge wear, two different sets of tools 
may easily show considerable dif- 
ference in margin wear, which must 
all be removed when the tool is 
sharpened. These two sets of tools 
might also provide roughly equal 
cutting lives before sharpening. 
Therefore, even though most cutting 
tools are evaluated solely on the cut- 
ting life per sharpening, preference 
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Two short tests... 


Test A shows uniform results, and can be considered a fair rough test. Test B is erratic, 
and zhould be ignored. Large number of drills is unusual for a test. 


should be given to the tools requir- 
ing the least amount of regrinding. 
They will bave greater total life and 
lower reshacnening cost. 

Another point worth considering is 
total operation cost vs tool-change 
interval. Short tool-change inter- 
vals tend to increase dimensional 


reliability, reduce cost per resharp- 
ening, increase total productivity of 
the tool, and decrease unpredictable 
downtime caused by unexpected tool 
failures. But they also increase total 
tool-change cost and downtime. Fac- 
tors must be balanced to see if short- 
tool-change is practical. 





Big textile machinery deal with Russia won‘t 
change US attitude toward East-West trade 


Sale by a “concordium” of 40 U S 
textile machinery manufacturers of 
machines and equipment for Russia’s 
proposed new $30-million, 50,000- 
spindle textile plant represents little 
change in America’s attitude toward 
trade with Russia and her satellites. 
Nor will it have much effect on the 
Kremlin’s buying pattern for U S 
goods. 

The order, which represents the 
largest single sale of U S goods to 
Russia since before World War II, 
exceeds in dollar value the total of 
all U S exports to the USSR in 1959. 
Nevertheless, in spite of its dramatic 
impact upon world trade, the deal 
does not herald a lifting of American 
restrictions upon shipping of so- 
called strategic goods to Communist 
countries. 

According to John Borton, chief 
of the Commerce Dept’s Office of Ex- 
port Supply, “My trade policy in- 
structions have not been changed by 
one comma.” Export licenses for tex- 
tile machinery and equipment nave 
been off the embargoed list for a 
long time, as have the products, blue- 
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prints and technical data that go with 
them. 

The shipment definitely does not 
involve any items on Commerce 
Dept’s “Positive List” of strategic 
goods which may not be shipped to 
Russia and other nations that might 
turn them to use against us in the 
event of war. 

Not generally known is the fact 
that Intertex Corp, the trading firm 
for the 40 U S textile machinery 
manufacturers, has shipped be- 
tween $6 and $7 million worth of 
similar goods to Russia in the past 
few months—when Moscow began 
its campaign to step up trade with 
the United States. 

Neither previous Intertex deals 
with Russia nor this one involve 
shipment of machines or exchange of 
know how for the production of 
chemical and plastic fibers. Russia 
has tried hard recently to get such 
equipment and information on poly- 
ethylene and polyester fibers (teflon, 
for instance) but the U S govern- 
ment refuses to grant export licenses 
for such goods and equipment. 


Commerce Dept admittedly is 
caught in a bind in trying to rule 
what can be shipped to Russia and 
her satellites and what can’t. Ex- 
ample: Polyethylene products are on 
the list of goods that can’t be 
shipped, but shipment of equipment 
for a nylon tire cord plant has been 
approved. It is easy enough for the 
Commerce Dept to decide which 
goods are strategic and may ulti- 
mately be used against this country 
in the event of war. But less clear 
cut is the definition of which ex- 
ports of machinery, goods and tech- 
nology will ultimately be used 
against us in peaceful competition 
for world markets. So far, no re- 
quests for shipment of this latter 
type of goods and know how have 
been turned down by the U S gov- 
ernment. 

The Russians have agreed to pay 
the Intertex combine $20 million of 
the $30 million in U S dollars, cash 
on the line. Up to now, Russia has 
tried desperately to pay for U S 
goods in credit, a practice forbidden 
by American law. 
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X-Ray orientation 
makes diamonds work harder 


Diamonds are harder in one direc- 
tion than another—a fact known for 
years but never applied. Recently 
this peculiarity has been exploited 
to change the setup for wheel dress- 
ing, and possibly to change single- 
point diamond cutting tools for the 
near future. Work by the Diamond 
Research Laboratory, Johannesburg, 
South Africa, and Armour Research 
Foundation, Chicago, has developed 
an X-ray technique by which the 
hardest plane can be found to make 
an oriented diamond wheel dresser. 

Standard dressing setup has been 
to angle the dresser slightly in the 
direction of wheel rotation. But an 
oriented diamond is mounted just 
perpendicular to the wheel. A sec- 
ondary result of this new technique 
is that diamond slabs, not octohedron 
points, can be applied to wheel 
dressing. This shape presents a con- 
stant contact area to the wheel, for 
better wear; and is more easily held 
in the metal matrix of the holder, 
for longer life. Some 85% of the 
slab can be used up, where only 25% 
of an octohedron crystal could be 
used. 

To date the idea has been applied 
only to wheel dressers, but the same 
theory should improve life and cut- 
ting qualities on single-point tools 
for turning and boring. An oriented 
diamond must be formed to single- 
point shape with the hardest direc- 
tion of the tool] aimed straight at the 
work, as in a dressing tool. 

Large oriented diamonds can be 
sawed into several slabs to make 
several tool tips, which may come 
from a diamond that could formerly 
be made into only one dressing tool. 
The slabs have uniform cross-sec- 
tions, and can be worn down 85% 
with no change in area that touches 
the work. In effect, this produces 
“throw-away” dressers. 

Vector-oriented diamond cutting 
tools will require more careful se- 
lection than usual, but should last 
considerably longer. 


Wheel dresser . . . 

Oriented diamond is mounted perpendic- 
ular to wheel and it is not rotated. The 
slab wears down through uniform cross- 
section until some 15% of the stone re- 
mains—a “throwaway” tool 


Axes of diamond 
Tiny x-ray 
X-ray diffraction spots 
\ 


sre 


Diamond orientation . . 
Three spots in four corners of fluorescent screen mean that the X-ray beam is in line 


with one of the cube axes of the diamond 


Alignment setup .. . 
X-ray unit at left emits pinhole beam through diamond (middle) to be viewed at right. 
Remote controls on goniometer adjust the stone until required pattern shows up; then 
stone is cemented to holder 
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Plenty of suction... . plastic nozzles placed close to cutting zones of three Monarch 
Duct system designed by the Plant Engineering Dept exhausts 10-in. lathes. Porter also cleans up with special vacuum cleaner, 
air and chips at a speed of 6000 ft per min. Flexible hoses have but beryllium dust must not be found in the residue 


The Enemy: 


Beryllium Dust 


By Rupert Le Grand, 
senior associate editor 


One of the nation’s safest facilities 
for machining beryllium is now be- 
ing operated by the Eclipse-Pioneer 
Div, Bendix Aviation Corp., Teter- 
boro, N J. The completely inclosed 
Beryllium Room measures 36 x 84 ft. 
Concentration of toxic beryllium 
dust at the breathing zone is kept 
to 20% of the amount suggested by 
the AEC.* 

This remarkably low concentra- 
tion is achieved by maintaining a 4- 
in. vacuum at hose inlets placed next 
to the cutting tools. Approximately 
2600 cu ft of air per min. is ex- 
hausted at 6000 fpm by a 40-hp 
Spencer turbine. Discharge is made 
into a duplex chip collection system 
vutside the building. Chips are 
caught by a centrifugal collector, 
lighter material by a tubular bag col- 
lector that is shaken down weekly. 


Twice daily check . . . * The Atomic Energy Commission suggests maxt- 
A safety engineer takes air samples at the breathing zone of each machine. Spectro- 


graphic analysis of the filter pads is made by the Metallurgical Dept to be certain that 
air pollution does not exceed the prescribed level 
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No dust carryout... 


Workers enter and leave Beryllium Room from left-hand section. 
They strip in locker room, don clean shop clothes and shoes 


Any particles that escape the collec- 
tors are trapped by a Cambridge 
absolute filter that will remove par- 
ticles down to 0.3 microns. Tests 
show system is 99.95% efficient in 
avoiding contamination of the area. 

Filtered air at 72 F + 1 deg. and 
up to 50% relative humidity is sup- 
plied to the room by a 50-ton air con- 
ditioning system. Temperature con- 
trol is essential, because the work 
done on gyro components for mis- 
siles must be held to tolerances of 
+ 25 millionths. 

Machine tools include: a Pratt & 
Whitney jig boring machine which 
is used for boring holes and fly- 
cutting surfaces; Monarch engine 
lathes guaranteed to be accurate to 
50 millionths; and a double-end Ex- 
Cell-O Borematic which machines 
parts to 25 millionths for straight- 
ness, roundness and squareness. 
Spindles of this machine are aligned 
within 20 millionths, are oil-temper- 
ature controlled at 72 F. 

The eight operators, two inspec- 
tors, toolcrib attendant and porter 
are admitted to the locked inclosure 
by the foreman. These men leave 
their paper-wrapped lunches in a 
small room, pass into a locker room 
to strip and don underwear, socks, 
coverall and shoes provided by Ben- 
dix. After work, they leave by a 
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provided, enter machining area through one-way door, leave 
at end of shift through disrobing and shower rooms, before 
donning street clothes. Thus, they cannot carry dust outside 


porter, pass through a shower, enter 
the locker room, put on their street 
clothes and leave by the door they 
entered originally. 


washroom. They strip, toss clothing 
into a hamper to be washed in ma- 
chines by the porter, put their shoes 
into a rack to be vacuumed by the 


Shop Notes on Machining Sintered Beryllium 


1. Use carbide tools because of the abrasive characteristics of the mate- 
rial. Tapping constitutes a “full cut,” the chips are abrasive. A HSS tap will 
ordinarily last for one hole. 

2. The material is highly resistant to machining. A wide cut or a plunge 
cut will not produce results. Tools like end mills won’t work too satisfac- 
torily. Use a flycutter if possible. Always keep a tool cutting, or the tool 
will be “ground” by the work. 

3. Grinding is not desirable because of the dust problem. 

4. Coolant should not be used, because it is contaminated by beryllium 
dust. 

5. It takes twice as long to machine a beryllium part as an identical one 
made of aluminum. 

6. Sintered beryllium produces chips like those of cast iron, and much 
fine dust on finishing cuts. Forged beryllium produces chips like those of 
steel. 

7. White paper on a machine table instantly shows up beryllium dust 
that is not being sucked away by the exhaust system. 

8. Apply paper masking tape to any work openings that let excess air 
into the exhaust stream at the nozzle. 

9. Use a nozzle on the end of the flexible hose setup to suck chips away. 
The nozzle should be as close to the work and cutter as possible. 

10 Exhaust hoses must be leakproof. 

11. Slide shut-off valves in exhaust systems are not suitable, They ac- 
cumulate dust around the slide. Plug an unused hose. 

12. Buy sintered parts machined to 1/16 in. of size. Price depends on size 
and weight. Rough drilled holes reduce weight and cost. 
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Motor plant 


Stator-production problems stimu- 
lated development of a continuous 
vertical four-spindle machine of 
larger capacity and able to handle 
special or ordinary tooling 


Correct tool positioning regardless 
of work-size variations is a desirable 
attribute of a production machine. 
From recent development of a four- 
spindle vertical continuous lathe, 
these benefits accrue to GE’s Gen- 
_ eral-Purpose Motor Plant at Decatur, 
Indiana: 
re bs turned at 750-800 fpm and 0,022*ipr feed with Grade 350 carbide. e One machine instead of three 
Note interrupted cut and recessed strap for laminations. Tolerance held, 0.0015 in. e Valuable floorspace saved 
. e Labor savings—$9000 per yr 
e Efficiency—80% 
e No time lost for machine ad- 
justments 
e Reduced tool cost 
e Better chip disposal 
e No major breakdowns 
e Easy maintenance 
« 
o 





Possibility of automatic loading 
Safe operation 
For its part in a development pro- 
gram to solve GE’s problem, The 
Baird Machine Co., Stratford, Conn., 
now has a new 8-in.-capacity, mul- 
tiple-spindle vertical lathe. Known 
as the 84 VC, this machine is not an 
indexing type. All four spindles per- 
form the same functions and are 
continuously in operation. Each 
spindle in turn becomes safely 
“dead” and automatically releases 
the work as it passes through the 
ee “a load and unload sector. Provision is 
ggg ene ’ made for precision automatic work- 
Porn '< " holding, with two vertical slide mo- 
‘ tions and one cross-slide motion em- 
Versatile Loading . . . ployed in any required combination. 
Spindle is “dead” at loading station, allowing manual loading or automatic loading Work-holding devices, 








| of 


as well as 
tool motions, feeds and speeds are 
automatically controlled. In addition, 
the machine is easily retooled and 
changed over for other jobs. 


Reason For Machine 


GE’s Decatur Plant makes stators 
ranging from % to 2% in. in thick- 
ness. Individual lamination stacks 
for a stator may vary in thickness 
+ one laminaticn. Hence, width of 
chamfer at one end would vary, 


Floating Live Center... 

This device carries with it the special slide for 
upper chamfering tool, to compensate auto- 
matically for stack height variations or a dif- 
ferent stack height 





gets 11 benefits from new lathe 
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How Special Tooling Works . . 

1. Vertical slide at left turns OD. Stroke is set for maximum 
stack height of stator. Relieving motion eliminates drawback 
mark. 

2. Stater is centralized tu maintain concentricity by expanding 
arbor and stops against plate A, so that chamfer tool B, oper- 
ated by cross-slide F, moves in at constant position, always cuts 
chamfer of desired width at bottom of stack. 

3. Floating live center C. secured to vertical shaft, obtains its 
motion from a cam; however, pressure is applied by weights 
to drive the parts. The reason for this is that any excessive 
pressure from the expanding arbor causes distortion of the part. 

1. Slide E follows live-center movement, because of connec- 


when .vurning the OD of a welded 


hr. A J Richert, production planning 







































































Comb. Vertical-Horizontol Cross Slide 


tion through hold-down rod G and bracket H. Thus, chamfer 
tool D on slide E is always maintained in proper relationship 
to the top of the stator, regardless of stator height being ma- 
chined. Stators manufactured vary from % to 2% in. height, 
and there is a possible + 0.025-in. variation in height of a 
given stator. Thus, no tool adjustment is required when chang- 
ing from one stator to another. 

5. Chamfering tools are throw-away inserts. Cutting edges are 
interchanged hourly. The OD turning tool was changed to a 
solid brazed tool, as shown in photographs, because much heat 
is generated in cutting the oxide-coated, laminated silicon steel, 
and the tolerance must be held to 0.0015 in. 


chine, but also supplied the special 


stack. Also from 5 to 10 min. were 
lost for tool setting, when a different 
thickness of stack was to be run. 

The job was running on three 
single-spindle machines at 130 pc per 


director, requested Baird engineers 
to think in terms of multiple-spindle 
machine of larger capacity than they 
were then making. Baird’s engi- 
neers not only developed the ma- 
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sensing slide (see sketches) that pro- 
duces uniform chamfering and needs 
no adjustment when a different stack 
height is to be run. Production of 
this machine is 400 pe per hr. 








Your foremen 
can cut indirect expenses 


Most indirect expenses can be measured. This four-step program shows you how to 
measure them, evaluate them against standards, and reward your foremen 


By John R Walley, Walley & Associates, Dayton, Ohio More than anybody else, a good 
foreman—given the chance and the 
financial motivation—can help his 
plant manager to cut indirect ex- 
penses. When well-informed, coop- 
erative foremen have their sights 
constantly focused on clearly de- 
fined indirect-expense targets, the 
savings can be startling. 

In a typical metalworking plant, 
indirect expenses may amount to as 
much as 54% of total manufacturing 
costs. Fig. 1 shows some of the ex- 
pense items that can add up to this 
substantial percentage. Of course 
there can be many indirect expenses 
besides the ones listed in the chart. 
Too, they will vary in different com- 
panies, because of the product or the 
control in force. 

Can indirect-expense targets be 
set up in your plant? This article 
shows one way to develop such a 
system. With it, you can measure in- 
direct expenses, get your foremen 
to help cut these costs, and pay 
them for their efforts. Under such a 
plan, first-year savings of from 5% 
to 15% are not unusual. 

Many companies have supervisory 
incentive plans for control of direct 
labor, but often exclude indirect ex- 
penses. Reason: indirect costs, they 
feel, are too hard to measure. But 
there are many indirect expenses 
that can be measured accurately: 
maintenance labor, maintenance 
supplies, repairs to equipment, fac- 
tory supplies, purchased tools and 
dies, other behind-the-scenes costs. 





Four steps 


To set up a system that measures 
indirect expenses, management must 
take four major steps before it can 
save the first dollar. To some plant 
managers these steps may not ap- 
pear worth the effort. But after fore- 
men begin helping to cut costs and 
the profit picture improves, the ef- 
fort will be considered well spent. 

Here are the four major steps: 

I. List indirect expenses—it-m by 
: item, month by month—for the past 
Fig. 1—Total indirect expense . . . five years. 
in a plant that makes metal products may be as high as 4% of costs over which a fore- Il. List standard hours of work 
man exercises control. Individual expense items may range in the proportion shown above produced in the plant during this 
same five-year period. If standerd 
hours are not available, use hours 
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worked in direct-labor departments 
(or another total-plant common de- 
nominator—tons, pounds, shipping 
dollars). 

Ill. Set up expense standards that 
will measure expenses at any level 
of volume. 

IV. Set up an incentive system that 
will reward foremen who reduce 
indirect expenses. 


I—List indirect expenses 


Taking the first step is not diffi- 
cult. If cost records have been kept 
properly, listing of indirect expenses 
for the past five years will pose no 
problems. 

To complete this step, you should 
use actual accounts-payable sum- 
maries of each cost item. When fig- 
ures come from any other source, 
some items may be dupiicated. 


li—List standard hours 


This second step is more difficult to 
take. But if records have been kept, 
and it is possible to compile stand- 
ard hours worked during the same 
period as the indirect expenses list- 
ed, then the program is well on its 
way. 

Very often, a company doesn’t 
compile its accounting information 
once a month. The firm may have 
thirteen four-week accounting pe- 
riods, or work on a four-four-five 
weeks’ basis. Either way, complet- 
ing this step is simply a matter of 
correlating standard hours with ac- 
counting’ records. 

If the company does not use a 
wage-incentive plan based on stand- 


me 


PURCHASED TOOLS AND DIES 


ard hours, then it must set up a dif- 
ferent control factor. In one plant, 
shipping dollars will work well, if 
all production is shipped within the 
period measured. In another plant, 
if the product is placed in inven- 
tory, then tons or pounds of product 
can be the controlling dimension. 
Costs in every company follow a 
pattern. To get the pattern, corre- 
late costs with factors such as those 
mentioned above. Whatever the con- 
trol factor, however, it must be one 
that foremen will easily understand. 


lll-set up expenses standards 


In Steps I and II, basic informa- 
tion has been gathered. Now it is 
time to establish expense standards 
for each indirect cost item over 
which your foremen have some de- 
gree of control. 

An analysis of most Charts of Ac- 
counts will show that there are few 
indirect manufacturing expenses 
over which foremen do not exercise 
contrel, in the day-to-day opera- 
tion of their departments. What you 
must do now is establish an amount 
that should ideally be spent for a 
given volume of production. The 
result will be an expense standard 
that will be the guide to your in- 
centive plan for foremen. 

The easiest, simplest way to set 
up these expense standards is to 
make a graph, with expense dollars 
as the “y” axis and the controlling 
factor or dimension as the “x” axis. 
Then, for each period, the amount 
spent on the item is plotted oppo- 
site the production or volume con- 


al 


wow 


trol. Typical graphs for purchased 
tools and dies (Fig. 2) and cutting 
oils (Fig. 3) are shown. 

When points for the period have 
been plotted on the graph, a trend 
line through the points gives the 
expense standard for a given indi- 
rect expense at a given controlling 
dimension. The standard may appear 
as a straight line (Fig. 2) or a curve 
(Fig. 3). 

To make the expense standard 
easier to use, a simple figure may 
be developed where the line is 
straight (in Fig. 2, the standard for 
purchased tools and dies is a con- 
stant $324.70 per 1000 standard 
hours). If the line is a curve, then a 
simple table will do the job. Fig. 4, 
which shows the expense standard 
for cutting oils at a given number 
of total-plant standard hours, is a 
table that is easier and quicker to 
interpret than the graph it replaces 


iV—Set up incentives 


The fourth and final step, estab- 
lishing a fair method of compensa- 
tion to foremen, is one in which 
there is no pattern to follow. And 
it is also a step that few company 
managements will agree upon. Ex- 
plained below is one of many ways 
to take this step. 

There are two questions you must 
answer before you establish an in- 
centive plan: 

1. What is it worth to the com- 
pany to have foremen hold costs in 
line with volume? 

2. Assuming that foremen are be- 
ing paid a fair and equitable base 


& 


2 $1,000 oe A: 


3 
> 


—_ 
wow 
“w 


- 
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Actual Cost of Cutting Oils - $1060 


gee 


Cost of Purchosed Tools ond Dies 


ws 
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Fig. 3—Trend line . . . 

through the points plotted gives a curve that expresses relation- 
ship between actual costs of cutting oils and total plant standard 
hours, Same relationship appears in the easier-to-read table in 


Fig. 4 











Fig. 2—Expense standards .. . 

for each indirect-expense item are established by plotting costs 
of the item during a period against a controlling dimension (here, 
total plant standard hours). Straight line shows constant relation- 
ship between “x” and “y” axes 
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rate, how much extra pay should be 
their reward for extra effort that 
reduces your indirect expenses? 

Each manager must answer these 
questions as best he can. Progressive 
managements have been able to find 
workable solutions in many ways. 
But here it is well to point out two 
important considerations: First, fore- 
men are expected, as part of their 
jobs, to control expense items, just 
as members of management are ex- 
pected to operate the company 
profitably. Secondly, foremen who 
are given expense standards will 
automatically be able to do a better 
cost-control job, whether or not there 
is a bonus. 

A number of managements feel 
that foremen should hold costs in 
line with volume before any bonus 
is paid. Control of expenses, they 
say, is a part of the foreman’s job, 
for which he is regularly paid. Other 
companies reason the same way, but 
pay a flat percentage of base salary 
when a foreman holds costs at the 
expense standard for the volume 
produced. Here an arbitrary figure 
of 5% to 10% of monthly base pay 
may be established. 

Under this plan, foremen are 
usually paid an additional 1% of 
base salary for each 1% that ex- 
penses are cut below the expense 
standard for the period. Fig. 5 shows 
this method of payment. 


Make them earn it 


To reward foremen who reduce 
indirect expenses, it’s extremely 
important to make the extra work 
worth while. But it’s equally im- 
portant to set up a plan that pays 
no bonus when none is earned. At 
times, generous managements have 
violated this principle, and foremen 
expect the bonus—whether earned 
or not. The result is that the fore- 
men’s incentive ultimately fails. 
Avoid the temptation to pay an un- 
earned bonus. 

If the company provides its fore- 
men with the tools to control] in- 
direct expenses—instead of simply 
telling them to cut costs—there are 
a number of benefits: 

e lower total manufacturing ex- 
penses 

e better satisfied, happier fore- 
men 

e controlled expenses that vary 
in relationship to volume 

e a well-trained group of foremen 
who look at expenses as manage- 
ment does 

e a sense of “esprit de corps” be- 
cause everyone works together to 
control indirect expenses. 


92 





CUTTING OILS 
STANDARD HOURS EXPENSE 
(TOTAL PLANT) STANDARD 
OVER THROUGH 
4039 4395 $ 632 


4395 4878 707 
4878 5148 778 





5148 5649 851 
5649 6371 962 
6371 7281 1,065 


7281 8152 1,182 
8152 9678 1,326 
9678 10628 1,462 


10628 12342 1,628 
12342 13244 1,890 
13244 16183 2,018 


16183 17670 2,201 
17670 19987 2,450 
19987 23540 2,729 


23540 26326 3,024 
26326 31010 3,348 
31010 34249 3,711 


34249 41129 4,121 
41129 49320 4,587 
49320 64210 5,112 











Fig. 4—Standard expense dollars . . . 


to be allowed foremen for cutting oils are shown in this tabular equivalent of Fig. ¢ 





CALCULATION OF INCENTIVE BONUS 


A bonus will be paid to the foremen participating in this plan each month 
when total actual indirect expenses are equal to or less than total allowed 
indirect expenses for the standard hours produced in the plant for the 
period covered. 


% total actual cost is of Bonus % of Monthly 
total expense standard Base Pay 








Over Through 

99 100 

98 9 

97 98 

96 97 

95 96 

94 95 10 
93 94 iB 
92 93 12 
91 92 13 
90 91 14 
89 90 15 
88 89 16 
87 88 17 
86 87 18 
85 86 19 
84 85 20 
83 84 21 
82 83 22 
81 82 23 
80 81 24 
79 80 25 


The bonus is calculated by multiplying monthly base pay by the bonus 
per cent shown in table above. 
Example: $600 per month base pay 
10% bonus earned 


$600 « .10 = $60.00 bonus 











Fig 5—Incentive bonus .. . os 
for foremen who hold the line on or reduce costs of indirect expenses is one of many 


ways to reward supervisors for extra effort. 
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announces 


exclusive distributorship for 


British-made PRECISION 
MACHINE TOOLS 


% LAPOINTE MACHINE COMPANY, 


with its extensive sales and service staff, now offers a wide range of 
machine tools of exceptional quality. 


% REPRESENTING THE 
ASSOCIATED BRITISH MACHINE TOOL MAKERS, LTD. 


THE BUTLER MACHINE TOOL CO., LTD. 
THE CHURCHILL MACHINE TOOL CO., LTD. 
JOHN LANG & SONS, LTD. 

J. PARKINSON & SON, LTD. 

H. W. WARD & CO., LTD. 


% ALL FACILITIES OF THE LAPOINTE PLANT 


in Hudson, Mass., including engineering and production personnel, are 
at the disposal of this line. 


BUTLER CHURCHILL LANG PARKINSON WARD 


C. wailter evi, © ee 


ASSOCIATED BRITISH MACHINE TOOL MAKERS, LIMITED 








Here's what brought it about: 


Lapointe was the first American 
builder of metal-cutting machine 
tools to acquire a plant in Great 
Britain, and long association and 
acquaintance with British-made ma- 
chine tools, used in the Lapointe 
plant since 1919, resulted in the 
development of a high regard for the 
quality of those tools and the integ- 


rity of their builders. 


Lapointe selects best British ma- 


chines. Consequently, with the 
world’s changing trends in the mar- 
keting of machine tools, Lapointe 
recently decided to make a selection 
of the best British-built general and 
special purpose machines and sell 
them, fully tooled, in this country, 
using the complete Lapointe sales, 


service, and engineering structure in 


Model J6 Lathe, 13” and 17” Swing 


this endeavor. The entire line is 
backed by the American Lapointe 
manufacturing plant, with its out- 
standing reputation as an important 


builder of machine tools. 


Lapointe engineers inspect. Every 
British-made machine will be care- 
fully inspected and checked-out by 
inspectors from the Lapointe plant 
in England, before shipping. Since 
these Lapointe men are thoroughly 
acquainted with the exacting re- 
quirements for machine tools in the 
United States, this procedure for 
final inspection provides complete 
assurance that the machine is right, 
and as ordered, before it leaves Brit- 


ain. 


Parts readily available. A stock of 


replacement parts will be main- 
tained in Hudson, Mass., for quick 
shipment. There will also be blue- 
prints in Hudson, from which to 
produce a part needed in an emer- 
in stock. All 


inches; the 


gency, not carried 
measurements are in 
English System avoids any conflict. 
The full complement of Lapointe 
service engineers and service men, 
including all the facilities of the 
large Hudson pliant, will take care of 
any maintenance and tooling needs 


concerning these British machines. 


Deliveries excellent. Some machines 
can be shipped from stock; others 
will be shipped on a schedule at least 
comparable to that required for simi- 
lar machines from a machine tool 


builder in the United States. 


12 Spindle speeds — Nickel chrome, hardened and ground gears 
« Pre-loaded spherical roller bearing spindle and the bearings pump 
lubricated with filtered oil +« Totally enclosed multi-feed gear-box 
« Pump lubrication to feed gear-box, apron and saddle + Hardened 
steel wear strips on under slideway faces of saddle « All controls con- 
veniently grouped. 








|LAPOINTE| LANG 


Precision Engine Lathes 


Precision Engine Lathes, 13-in. to 36-in. swing 

Surfacing & Boring Lathes, 13-in. to 48-in. swing 

Hollow Spindle Engine Lathes; hole through spindle 1014-in. dia., 
12',-in. dia. and 1614-in. dia 

Sliding Bed Lathes, 30-in. and 36-in. swing 

Unitrace Profiling Lathes, 16-in., 17-in. and 16/20-in. swing over bed 

Hydrotrace Profiling Lathes, 20-in. and 24-in. swing over bed 

Pneumatic and Hydraulic Chucks 


For literature write to LAPOINTE 





- 


Mode! OSB Surface Grinding Machine 
42” x10” x 16” 


& a 
= 2 
Ue 


Model HBM Internal Grinding Machine 


No. 2 NU Universal Miller 


Table, 51”x 11%" «+ Longitudinal Feed, 28” «+ Cross 
Feed, 10” + Spindle Center to Table Top, max. 18” 
¢ Table Swivel each side of center, 50° « Spindle Speeds 
(12), 29 to 775 r.p.m. « Spindle Motor, 5 h.p. at 1430 
r.p.m. « Feed Motor, 1/2 h.p. at 950 r.p.m. 





|LAPOINTE| CHURCHILL 


Precision Grinding Machines 





Universal Grinders, 8-in. to 24-in. swing 

Universal Tool and Cutter Grinders, 8-in. to 12-in. swing 

Cylindrical Grinders, 6-in. to 60-in. swing 

Roll Grinders, Traveling Wheelhead and Moving Table Crankshaft Grinders 
Horizontal Spindle Surface Grinders, 6-in. to 15-in. wide table 

Horizontal Spindle Surface Grinders, Rotary Table 

Plano-Type Surface Grinders, horizontal and vertical spindle 

Vertical Spindle Surface Grinders, 10-in. to 22-in. wide table 

Plain Internal Grinders, 12-in. to 36-in. swing 

Automatic-Sizing Internal Grinders 

internal Cylinder Grinders 

Centerless Grinders 

Spline Grinders For literature write to LAPOINTE 
Cam Grinders 

Slideway Grinders 

Grinding Machines for the Railroad Shop 


MWrehin, 


Model AW Plain Grinding Machine 6” x18” 








|LAPOINTE|PARKINSON 


Milling Machines 
Gear Shapers 


Plain Horizontal Milling Machines, knee type, 30-in. to 40-in. traverse 
Universal Milling Machines, knee type, 25-in. to 36-in. traverse 
Sunderland Gear Shapers for gears up to 15 ft. dia. 

Sunderland Gear Cutters 

Sunderland Gear Cutter Sharpening Machines 

Gearbur Machines 


For literature write to LAPOINTE 








No. 7 Prelector Turret Lathe 


Patent hydraulic pre-selecting head-stock + 12 spindle speeds, both 
forward and reverse, (25-1,000 r.p.m.) + Bed protected by stainless 
steel covers + Screw-cutting motion + Automatic lubrication + Quick 
power traverse « 2'4 in. bar 16 in. swing. 





|LAPOINTE| WARD 





Ram Type Turret Lathes 
Saddle Type Turret Lathes 


Ram Type Turret Lathes with bar capacity from 1'%-in. to 2-in. 
and swing from 13-in. to 16-in 


Saddle Type Turret Lathes with bar capacity from 2'-in. to 
8',-in. and swing from 16-in. to 35-in 


Collet chucks, bar feeds, standard toolholders and special equip- 
ment for Ram Type and Saddle Type Lathes 


For literature write to LAPOINTE 





|LAPOINTE| BUTLER 


Planers, Shapers, Slotters 


Spiral-Electric Planers, double housing machines taking 3 ft. to 10 ft. between 





housings 
Spiral-Electric Openside Planers; 4 ft. to 7 ft. under the rail 
Spiral-Electric Rail Planers 
Openside Crank Planers; 36-in. stroke 
Hydraulic Openside Planers; 6 ft. and 8 ft. x 2 ft. 6 ins. x 2 ft. 6 ins 
Axlebox Planers; High Power, 24-in. stroke 
Draw-Cut Shapers; various types up to 64-in. stroke 
Super Shapers; 18-in. and 26-in. stroke 
Hydraulic Shapers; 18-in. stroke 
Heavy Duty Slotters; 12', in. to 54-in. stroke 
High-Production Vertical Shapers; 14-in. to 42-in. stroke 
Precision Vertical Shapers; 8-in., 12-in. and 16-in. stroke 


a 


Accuracy has always been a feature of ‘‘Butler’’ Planers and to assist 
in this the table runs in two vees which eliminate adjustable strips — 
the accuracy of which can be proved by reversing the table in its 
slides. This system of twin vees is extended to the new and patented 
toolbox slides where they ensure straight line movement with no 


For literature write to LAPOINTE loose adjusting strips. 


Department AM 


LAPOINTE MACHINE COMPANY 


HUDSON, MASSACHUSETTS 


Exclusive U. S. Agent for 
ASSOCIATED BRITISH MACHINE TOOL MAKERS, LTD. 
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Printed in USA 





Par Sypenir 16 179 Combet ition... 


. . « states Mr. Creighton Blanchard, toolroom superintendent 
at New Hampshire Ball Bearings, Inc., Peterborough, New Hampshire 


SURFACE 
GRINDER 


Here’s what Mr. Blanchard has to say about the 
new Type D machine: 


"We have three grinders in our toolroom— 
a@ Thompson and two competing machines. 
In our general toolroom grinding, espe- 
cially on carbide and hard metals, we find 
the Thompson Type D so superior that we 
have recently purchased another Thompson 
just like it. All our precision work goes on 
the Thompson.” 


bias 
“a 


Compare these features aoe 


Steel roller anti-friction slides eliminate bail creep @ 5 inch table movement per turn of handwheel im- 


and increase rigidity. proves quality of finish and speeds up operations, 


14" aad seal : der 7” wheel @ No backlash, anti-friction ball nuts and screws on 
SERENE VERSE eEpAehy Unter 7 UREN GAB cross feed prevent wheel from creeping away from 
extra cost with no loss in vertical capacity when using work in shoulder grinding. 


wet attachment. ‘ : : 
@ Swing-out stop for table dog contact permits quick 
movement to wheel dresser. 


Solid support through entire length of bearing quill 


assures extra fine finish. © Immediate delivery available. 


Send for descriptive literature on the new Thompson Type D Grinder. 


THE THOMPSON GRINDER CO. 


SPRINGFIELD, OHIO SURFACE 
“Keep 0v__in mind for that daily grind” GRINDERS 
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operations and expensive handlings are eliminated. 


Multi-Slide production is consistently accurate even 
on complicated shapes and assemblies. Minimum 
inspection rejects result in higher output rates. 


Unless you are now using U. S. 
Multi-Slides, you can't be sure your 
present method of stamping 

isn't chipping away at your profits. 


To be certain, send us samples and 

“‘specs”’ of the stampings you are now 

making, or submit specifications of 

projects you are considering. Let us give you the 

facts of ‘‘piece-by-piece’’ profit through 

advanced U. S. Multi-Slide methods . . . you will be 
under no obligation. 


U. S. Multi-Slide #33 


Write today for Bulletin 15-A. 


U.S. TOOL COMPANY, INC. 


AMPERE (East Orange) NEW JERSEY 
U. 5. Multi-Slides® © U. S, Multi-Millers® » U. S. Automatic Press Room Equipment + U. S. Die Sets and Accessories 
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Second-Operation Tooling for Shells — | 


By Allan Young, tool engineering dept, 


Collins Radio Co, Cedar Rapids, Iowa 


Much attention is given to draw- 
ing or extrusion of shells or cans, 
but good tool design or methods 
engineering should not end there. 
Seldom is a part used as it comes 
from the draw die or extrusion 
die. After the desired shape is ob- 
tained, it must be altered by 


Horn-Type Piercing Die 


The part is a deep, square can, 
Fig. 1, with one large hole in the 
bottom and two small holes in one 
side. Obviously, a horizontal horn 
die is a cheap and effective tool 
for piercing the small holes, but 
is easily broken if constructed in 
the usual manner. 

The presence of the large hole 
solves the breakage problem. This 
hole is pierced first. Then, the 
can is repierced with the horn 
die shown in Figs. 2 and 3. The 
hinged horn is supported at the 


FIG. 2 


trimming, notching, perforating, 
forming or drilling to obtain a 
finished part of proper dimen- 
sions, features and function. 
Tooling for second-operation 
shells can be simple or involved. 
Shells or cans come in all shapes 
and sizes: square, rectangular, 


front by a cylindrical section that 
enters the bottom hole in the part 
and rests upon a support block on 
the die shoe. A bifurcated flat 
spring presses the can against the 
end of the square horn to assure 
endwise location. 

The part fits the horn on each 
side and rests on the piercing sur- 
face. About ™% in. clearance at 
the bottom provides space for 
slugs. The slugs are removed 
when the part is pulled from the 
horn. 


round, oval and hemispherical. 
They may be deep or shallow, 
flanged or plain. Simple router 
blocks may be used for trimming; 
the most complicated cam-oper- 
ated dies for piercing, notching or 
perforating. Tools for various op- 
erations on small shells are shown. 
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From More Than 1200 ® Catalog Items... 


Circular 


METAL CUTTING 


Saws 





My CIRCLE R regular tooth saws are designed and 


heat treated for plastic’s abrasive characteristics — 


ensure increased productivity and reduced down 
time for sharpening. Just one of 1200-plus catalog 
items; we also design specials when required. 


Consult a CIRCLE R Specialist in... 


BURBANK INDIANAPOLIS NEW YORK CITY 
CHICAGO MEMPHIS PHILADELPHIA 
CLEVELAND MILWAUKEE PHOENIX 
DAYTON MONTREAL PITTSBURGH 
DETROIT NEW HYDE PARK PROVIDENCE 
HACKENSACK ROCHESTER 


CIRCULAR TOOL CO.,INC. 


PROVIDENCE 5, RHODE ISLAND 
Specialists in Circular Cutting Tools Since 1923 
a LPS 
METAL SLITTING SAWS * COPPER SLITTING SAWS * SCREW SLOTTING SAWS O'smuT * SLOTTING SAWS * JEWELERS’ SLOTTING SAWS * CUT OFF SAWS * CIRCULAR 
KNIVES & ROTARY SHEAR BLADES * CIRCOLOY STEEL SAWS * SOLID & Ti?ySD tunes! ARBIDE SAWS * COMBINED DRILLS & COUNTERSINKS © CENTER REAMERS 
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Second-Operation Tooling for Shells — Il 


Piercing and Indenting Dies 


FIG. 4 


Two dies are required to com- 
plete the part shown in Fig. 4. 

The piercing die, Figs. 5 and 6, 
has the unique safety feature of 
automatic stripping by means of 
a pair of hook strippers hinged 
in the punch holder. These hooks 
are spring loaded to hold them 
against the horn at all times. The 
angle on the ends of the hooks 
allows them to slide over the 
piece part on the downward 
stroke. When the part is freed 
from the horn, it can be kicked 
out or blown out from between 
the hooks, or a knockout rod can 
be used to open the hooks so that 
the part drops free. 

The small indentation in the 


part is formed by the die shown 
in Figs. 7 and 8. The part is 
locked in position on the horn by 
a toggle clamp. The indentation 
is formed by an angular form 













































































punch, for which clearance is 
machined in the horn support. A 
stop block between die shoe and 
punch holder avoids pinching, 
maintains proper depth control. 
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You get more for your money. You purchase efficiency. 
Nicholson and Black Diamond files are designed to produce 
maximum work. Careful attention is paid to size, shape, teeth, 
angle of cut. As a result, these files do more work in less time. 
That’s where you save money in filing... time saved. 


Nicholson and Black Diamond files are made from select 
steel. They are manufactured and inspected with infinite care. 
You save on tool replacement costs because this extra care 
and quality result in longer life. 


Nicholson makes 6000 types of general and special purpose 
files. Whatever your production or maintenance job... what- 
ever material you work with... there’s a Nicholson or Black 
Diamond file to meet your needs. 


In addition you get careful attention when you purchase. 
Nicholson and Black Diamond files are sold exclusively through 
industrial distributors. They provide the finest goods in the 
least possible time. They know the products they sell, and can 
help you with your metal-removing problems. 


The next time you order, specify Nicholson or Black Diamond brands. They represent quality of manufacture and performance. 
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Second-Operation Tooling for Shelis — III 


FIG. 9 
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Three-Station Die 


A slot in the bottom of the part, 
Fig. 9, is pierced on the vertical 
horn at extreme right of the die, 
Fig. 11. The next vertical horn 
pierces a small slot and round 
hole in a mating part. Cam-driven 
punches, Figs. 10 and 11, pierce a 
small rectangular slot in opposite 
sides of both parts. Spring pres- 
sure pads at each side of this sta- 
tion assure flatness of the shell 
walls. 


Pierced on All Sides 


The square shell, Fig. 12, requires 
piercing in all sides and notching 
in two opposite sides. The verti- 
cal horn at right of the die, Fig. 


FIG. 12 
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13, pierces the large hole in the 
bottom. Horizontal horns at cen- 
ter and left pierce and notch the 
sides. Part is held in turn on each 
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horn by a spring-loaded clamp 
that revolves 90°. Part is revolved 
180° at each horn to pierce each 
pair of matching sides. 
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Mikro-Lok Boring Bar 
Floating Chuck Standard Collet Chuck 


I "Kwik-Switch” 
Boring Chuck Tool Holder 


Standard Drill Bushing Wedge-Lock 


Production Vise 


UNIVERSAL ENGINEERING COMPANY, FRANKENMUTH 1, MICHIGAN 
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How To Cure Cutting Problems With 
STARRETT Production-Proved HACKSAWS 


Use the Starrett color code to 
solve your hacksaw cutting prob- 
lems to get quicker, straighter, 
cleaner cutting with longer blade 
life. When blades wear out fast, 
shatter or bog down on hard-to-cut 
materials, follow this simple formula: 

Specify Starrett REDsTRIPE SM® 
special alloy high speed steel blades 
for general purpose shop cutting or 
for production cutting on a wide 
range of shapes and materials. 

Specify Starrett GREENSTRIPE 
SAFE-FLEX® high speed welded edge 
blades for heavy feeds, gang sawing 
and interrupted cuts — safe, shatter- 


proof, unbreakable. 

Specify Starrett BLUESTRIPE® 
high speed steel blades for high speed 
production cutting and hard-to-cut 
materials. 

Your nearby Industrial Supply 
Distributor has Starrett production- 
proved hacksaws in a complete range 
of hand and power sizes also 
Starrett band saws, band knives and 
hole saws. Call him for quality prod- 
ucts, dependable service . . . or write 
for Starrett Saw Catalog. Address 
Dept. C., The L. S. Starrett Com- 
pany, Athol, Massachusetts, U.S. A. 


Starrett Precision Makes Good Products Better 


PRECISION TOOLS +« DIALINDICATORS + STEEL TAPES « GROUND FLAT STOCK « HACKSAWS + HOLE SAWS + BAND SAWS « BAND KNIVES 





World's Greatest Toolmakers 


HACKSAWS 











GRINDS 
INTERNALLY 
AND 
EXTERNALLY 
EQUALLY WELL? 








Rivett 1024 Internal and Universal Grinaer 





You can keep this grinder always busy! Do any number 
of internal jobs and then switch over to external work. 
It has all the features of a true internal grinder — extra- 
long table moves sufficiently to left to permit plug gaug- 
ing to 6” depth without retracting wheelhead slide. Ex- 
ternal wheelhead is not hinged, but swivels a full 180° 
for quick conversion! Grinds any hole to 9” diameter 
and externally to 12” diameter. 


No need for two special machines when you have a 
1024! — particularly where grinding jobs are varied and 
production on any one run is limited! 


RIVETT LATHE & GRINDER, INC. 
Department AMI] Brighton 35, Boston, Mass. 
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SURE! THAT’S WHY 
OUR RIVETT IS THE 
MONEY-MAKING- EST 








Get all the facts in Bulletin 1024B. 
Write for your copy today! 


VETT 


INTERNAL & UNIVERSAL 
GRINDERS 
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Outside Air Control 

At Topp Surpyarps in New Orleans 
a paint job on a ship in drydock 
was held up by condensation on the 
hull. Two days of waiting with 
painters standing by brought no 
change in the humidity level and 
no end to the sweating of the hull. 
At this point one of the engineers 
remembered the hit a department 
store had made by air conditioning 
the sidewalk in front of the store. 
A 14-ft plastic curtain was erected 
around the 350-ft hull and two air 
conditioners totaling 110 tons were 
turned on. They pumped 30,000 sfm 
of cool air under the hull. Presto! 
The sweating stopped and painting 
could start. 


Anti Metric 

IN THE ARGUMENT on adopting the 
metric system held at the recent 
American Standards Association 
meeting, these reasons were cited 
for sticking with the inch (Pro- 
metric points were listed Dec 14, 
p143): 

1. The necessity to reeducate the 
public if a change is made. 

2. The excessively high cost of 
maintaining a dual system of re- 
placement parts. 

3. The cost of retooling present 
equipment to produce metric sizes. 

4. The unwieldy metric decimals 
that would result if present English 
dimensions were converted to metric 
terms. 

5. The problem of providing for 
interchangeability of metric and 
inch parts. 

6. The fact that foreign competi- 
tion would benefit in the U S market 
if we used their measurement sys- 
tem. 

7. The task of translating or 
abandoning 150 years of engineer- 
ing literature in which the English 
system is used. 

8. The decimal inch, now growing 
in popularity in this country, rep- 
resents a compromise combining 
the advantages of the metric system 
with the convenience of the English 
system. 


Talking Shop... 





Pro Compromise 

THAT LAST anti-metric point reminds 
us that at a recent meeting of a 
committee working on standardiza- 
tion the chairman polled the mem- 
bers on how many of their firms 
used the decimal inch. All but one 
did, and that one was considering a 
change. We predict the death of the 
fraction, but we think the world is 
stuck with two decimal systems for 
a long time to come. 


Caffein Comrades 

Most OF THE Goon of the coffee break 
comes not from the stimulation of 
the caffein (though that is valuable) 
but from the cameraderie—the ex- 
change of experiences, the loosen- 
ing of tensions, the exchange of 
gripes. That’s the opinion offered 
by Dr Jean S Felton in Industrial 
Medicine and Surgery. “Plans are 
made for joint activities, romances 
are nourished, and low-level counsel- 
ling expected,” says Dr Felton. 

You may remember that early last 
month (AM—Nov 2 ’59, p 133) we 
were telling you of the opinion of 
John Lawrence that pools of con- 
tented workers work less well and 
you should “throw a rock” into such 
pools occasionally. 

When we're at our desk rather 
than out in someone’s shop, our of- 
fice is full of people with ideas, 
problems, gripes, and low-level 
counselling. When the coffee break 
comes we have peace. All the peo- 
ple are off drinking their coffee and 
we have time to write this column. 


AD 
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But right now we'd like ti see a 
face-to-face discussion be ~° 
these two pundits on what makes 
for more production: tension or 
contentment. We’ll provide the cof- 
fee—and the rocks. 


The Difference? 

“ONE MAN can have as good a piece 
of equipment as another. The profit 
difference depends upon using the 
proper cutting oil.” That statement 
comes from David Phillips, president 
of Phillips Mfg Co in Lansing. The 
statement is being broadcast by an 
oil company that is interested be- 
cause Phillips uses Gulfcut in his 
automatic bar machines. 

We'll agree with both parties that 
two identical machines with identical 
tooling may give different results 
with different oils. On any cutting 
operation that requires lubricating 
properties of the too] (as distin- 
guished from cooling) the selection 
of the right cutting oil can be critical. 

But profit depends on several var- 
iables. One man can have as good 
a piece of equipment as another, but 
he doesn’t always. One man can 
have as good a tooling job as an- 
other, but he doesn’t always. Profit 
depends on getting just as close to 
the right combination of machine, 
tool, cutting oil, and work material 
as you possibly can, then using the 
machine settings that will give you 
best results. Don’t expect economy 
without the right oil. But don’t ex- 
pect the right oil to make you a 
profit with the wrong tool. 








Practical Ideas... 


Pantograph Fixture Improves Tracing Technique 


pantograph and the toolpost is provided by a connector 





_— 
Reference ¢ 
/ines 


A recent turning job calling for tolerances within 
0.001 in. on diameters and contours provided us with 
the subject matter which extended our tracing know- 
how. At first we considered using a contour gage, but 
felt this method impractical because of the long pro- 
duction run. Instead an efficient tracing fixture was 
constructed and mounted on a 9 in. x 4 in. tool-room 
lathe as shown in the illustrations. 

Our first consideration was to hold any inaccuracies 
in tracing to an absolute minimum on the finished 
work. We therefore purchased a student’s wooden pan- 
tograph for a few pesos and reproduced it on 5/16 x 
l-in. CRS flat stock. Drilled and reamed holes were 
spaced to produce ratios from 2-1 to 10-1 and fitted 
with smoothly-working pins. Consequently, discrep- 
ancies on the long end can be shrunk to as much as 
1/10 on the short end. 

To clarify how the fixture works, the pantograph’s 
pivot point mounts in an adapter bolted to the cross- 
slide extension which is disengaged to remain sta- 
tionary as in taper turning. Linkage between the 


which takes the place of the toolpost washer. Shims 
under the toolholder raise it to the desired height, 
substituting for the rocker. To relieve strain on the 
joints, and to otherwise support the extended beams, 
a post is mounted near the pivot and connected to the 
extreme end of the same beam by a hanger. See fig- 
ure lower left. 

Next a templet is made. It is cut from 16 gage sheet 
brass to the contour of the finished piece enlarged by 
the ratio to which the pantograph is set. A board large 
enough to support the templet in any position is 
blocked up to suit the fixture and bolted across the 
lathe bed. The templet is fastened to the board ele- 
vated on a piece of %-in. plywood which is contoured 
to permit a %-in. protrusion of the templet’s contact 
edge. 

As shown in the sketch, two reference lines are 
drawn on the workpiece after it has been roughed 
down to within 1/64 in. of finished size. It is from 
these lines that the templet is located, using the point 
of the tool as the pickup and the fixture’s follower 
stud as the locator. Note that this stud is milled to 
form a diamond edge for a positive contact definitely 
placed on the templet. Finally, a small bulb is affixed 
to a convenient place on the board and, together with 
a step-down transformer or batteries, is wired in se- 
ries with the templet and the fixture. 

After positioning the compound at 90° to the cross- 
feed, locating the tool, and locking the carriage, the 
operator proceeds to trace the templet using only the 
two hand controls. Starting at the reference line, he 
carefully sinks his tool into the work until the light 
starts blinking. This is the sign for him to use his 
compound feed while he regulates depth of cut as 
indicated by the light. The most accurate cut is pro- 
duced when the light blinks continually through the 
job; not when it’s on or off for any length of time 
while feeding the compound. 

Angel A Ayala, Monterrey, Mexico 











Lever 


ens 





Adapter Doubles Sensitivity 


of Dial Indicator 

No need to stow away your old dial 
indicator because it isn’t sensitive 
enough. With an adapter like the 
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one shown, your present indicator’s 
sensitivity can be increased 100%, 
the result of an accurate 2:1 differen- 
tial ratio. Increasing this ratio will 
naturally give you an even greater 
deflection for the same probe move- 
ment. However, this can lead to 
confusion if carried too far unless 
the indicator dial is recalibrated. 
My 2:l-ratio adapter is made in 
the shape of a rectangular block 
and bored to take the stem of my 
indicator on one side and a tapered- 
point probe on the opposite face. 
The probe bore must have a smooth 
finish to provide a non-interfering 
sliding fit. The distance between the 
two locations is twice that of the 
distance from the probe to a ful- 
crum point. Hinging at this point 


is a lever which operates in a rec- 
tangular hole running lengthwise 
through the block. A finger, being 
an integral part of the lever, rests 
on the head of the probe at all 
times. To insure this, a button and 
a light spring are inserted in the 
extended probe counterbore where 
they are retained with a setscrew. 

After the indicator has been in- 
serted and zeroed out—by regulat- 
ing its depth of entry—a thumb 
screw locks it in place. Another 
threaded hole, below that of the 
thumb screw, is provided for mount- 
ing the adapter on a holder rod. This 
rod should be reasonably heavy and 
mounted in a magnetic-base holder 
to insure rigidity. 

Harold Sedlik, Manchester, Conn 
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Air-Operated Drill Jig Speeds Clamping Operation 
























































Foot-pedal valve 


Fig.2 ~ 


The illustrated drili jig incorporates a pneumatic de- 
vice to clamp and release work completely by foot 
control. It also features a pair of jig feet which, when 
swung out of the way, permit one of eight holes to 
be drilled at 15° off the vertical plane without special 
cradling. 

Muscle for the clamp is provided by a cylinder 
threaded into the back body plate. A piston in this 


cylinder acts upon a cross bar which draws on two 
links pinned to a clamping plate. Air-line connections 
are made with two flexible hoses, one of which feeds 
into the cylinder in front of the piston and the other 
in back of it. Both act as bleeder lines when pressure 
is taken off one side and applied to the other. This 
function is controlled by a foot-pedal valve situated 
on the floor near the drillpress. A neoprene disk ce- 
mented to the bottom of the piston cushions the shock 
when the jig is opened. 

Drill bushings are situated on three of the jig’s 
sides but at four angles, There are two at 90°, three 
at 180°, one at 195°, and two at 270° as shown in Fig. 
1. The three holes at the top (180°) are drilled with 
a pair of matching feet in position to support the end 
which has been angled for drilling the 195° hole. Both 
feet, one on each side of the jig, are pinned to a com- 
mon shaft and are limited in their swing by a stop 
pin. 

Work is loaded onto a clamping plate which carries 
two locating pins, sufficient for the smoothly finished 
edges of this particular piece. In addition to the two 
links which are pinned to the clamping plate, a third 
pressure point is also provided by the jig’s bottom 
frame. In opening the jig, this section of the plate 
remains inside the frame to tilt the plate for easy 
loading. 

Once the jig is locked up, Fig. 2, the operator can 
devote his full attention to drilling the holes while 
his foot is off the pedal valve. A touch of the toe tips 
the pedal to open the jig. 

Hjalmar Dahl, Upplands Vasby, Sweden 
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Easy C’Distance Layout 

This jig is for a short run of sheet- 
steel cover plates that require 4-in. 
holes along all edges at fixed cen- 
terdistances and at a fixed distance 
in from the edge of the cover. The 
idea is not for ultra-high precision, 
but it’s a fast method of spacing 
holes to reasonable tolerances. 

The jig is a block of cold-rolled 
steel drilled at one end to guide the 
drill and to retain a locating pin. 
These holes are in a line parallel 
to the end of the jig, and separated 
by the hole centerdistance. An un- 


dercut shoulder is spaced back the 
right amount to bring the holes in 
the required distance from the edge 
of the work. A simple strap clamp 
and a clamped stock guide com- 
plete the setup. 

Work is inserted under the jig 
and indexed along after each hole 
is drilled. The indexing pin is 
rounded on the end to simplify in- 
serting it into previously drilled 
holes. A knurled top knob makes 
handling easy. 

The same idea has been applied 
to punching, to produce holes in 
thin sheet metal and gasket mate- 
rial. 

Charles H Willey, Penacook, NH 


Here’s One Way 
to Stretch a Wrench 


If your work involves the use of 
hex wrenches you’ve probably had 
the occasion to find that they are 
sometimes too short to reach hard- 
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to-get-at places. This shortcoming is 
somewhat of a nuisance, but it is 
one that can easily be remedied. 
Any hex wrench can be extended 
indefinitely without sacrifice to 
torque strength when used under 
normal conditions. This is how we 
do it in our shop: 

After cutting a piece of drill rod 
(about twice the diameter of the 
wrench to be used) to the length 
desired, a hole is drilled in one end. 
The diameter of this hole should be 
the same as the dimension across 
the flats of the wrench and as deep 
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as 1/3 of the wrench handle. The 
handle, or long end, is then ground 
off square to produce sharp edges 
and pressed into the extension. 

If properly done, the corners of 
the wrench will broach the hole to 
form a deep socket to avert any 
chance of slippage. You may need 
an assist from a vise, or a block with 
a hole, to maintain alignment when 
pressing the two members together. 
A piece of round stock inserted in 
a hole drilled through the opposite 
end forms a T-handle to complete 
the job. The photo on the preceding 
page shows a few wrenches made 
this way. 

Howard Levy, Brooklyn, NY 
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Adapter Aids Lay-Out Work 


A series of holes had to be concen- 
trically laid out around existing 
holes in some workpieces. These 
holes had been reamed, but because 
some were irregularly chamfered 
and others too large, ball centers 
could not be used. 

I therefore made up an adapter 
capable of gripping pilot pins in a 
variety of sizes, more than enough 
to suit our needs. It also holds one 
leg of a hermaphrodite caliper with 
a brass setscrew, thus making sure 
that no mistakes are made through 
slippage. 

The body of the adapter is a block 
of CR steel which is drilled and 
reamed to % in. and slit through 
the center with a hacksaw. A hole 
is then drilled and tapped across the 
open end of the slit to receive a 
clamping screw. On the other side 
of the % in. hole, and only from 
the outside into the slit, goes the 
hole for the brass setscrew. 

Two-diameter pins are made up as 
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needed; one of their diameters 
turned to a slip fit in the hole to be 
encircled, the other end % in. for 
clamping in the adapter body. This 
leaves only the matter of adjusting 
the calipers to the desired radius 
which is done before the brass screw 
is tightened. 
F Murray, Chicago, Ill 


Shim Aids Screw Inspection 


If you’ve ever had to check a lead 
screw for concentricity you know 
that an indicator isn’t much help 
although this is the instrument you’d 
prefer for best results. The only 
possible way would be to gear the 
carriage to the pitch of the screw 
which will enable the indicator to 
ride the crest of the thread. But 
this is very seldom practical. 

This doesn’t mean an indicator 
can’t be used. On the contrary. With 
a thin shim under the indicator’s 
contact point, an indicator can be 
used on a screw in the same way 
it is applied to a shaft. There is only 
one thing you must look out for. 
Any burrs that might have been 
raised on the major diameter of the 
thread, through strain or damage, 
have to be removed before the check 
begins. 

The first step in the inspection 
would then be to mount the screw 
in the lathe between centers. After 
making sure no burrs are present, 
clamp a strip of brass shim stock 
under the rocker allowing the loose 
end to rest on the screw. Next, ad- 
just the indicator so its contact point 
bears against the strip, zeroing out 
by adjusting the cross feed. The 
carriage can now be moved to indi- 
cate any location on the screw with- 
out interference from the thread. 

H J Gerber, Stillwater Okla 
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Hjalmar Dahi 
Upplands Vasby, Sweden 


WON 
in addition to regular 
payment for his idea: 


DIE PIERCES 
HOLES AT 90° 


in the Nov 2, 1959 issue 


An extra $25 will be paid for the 
best Practical Idea in each issue of 
American Machinist. Selection of the 
winner is made by a group of our 


readers. 


PAYMENT—$235 in addition to regular 
rates for the items published to be 
paid as soon as reader votes are re- 
ceived—vusvally three tc four weeks 
after the date of issue. The win- 
ner will also be announced in these 
poges as soon thereafter as prac- 
ticable. 


JUDGES—A group of 200 American 
Machinist readers is asked to select 
preferred articles in each issue. The 
group is a true cross-section of all 
readers, and changes entirely each 
time. Their votes, in addition to 
guiding the editors, select the best 
Practical Idea. If at any time their 
votes result in a tie, $25 will be paid 
to each co-winner. Decision of the 
readers will be final in each case. 


REQUIREMENTS—Only items in the 
Practical Ideas pages are eligible, 
and they must be submitted directly 
by the originator. Do not worry 
about your shortcomings as a drafts- 
man, photographer, or author—every 
item will be edited in accordance 
with American Machinist standards 
and suitable illustrative or explan- 
atory material added where needed. 
Readers will judge only the finished 
product—in terms of its usefulness to 
them. 


WHO MAY ENTER — Anyone may 
enter except employees of the 
McGraw-Hill Publishing Co, Inc, and 
those of advertising agencies or de- 
partments. Suggest to your employees 
thet they submit ideas. 


HOW TO ENTER — Send all entries 
to “Practical Ideas Editor,” American 
Machinist, 330 West 42nd St, New 
York 36, N.Y. 





New Shop Equipment 





Materials and Parts 





BUILDS UP. 


CONSUMABLE 
ELECTRODES 


MOLTEN SLAG 


MOLTEN 
WELD METAL 


WELD METAL 





WIRE FEED ROLLS AND OSCILLATING 
MECHANISM MOUNTED ON CARRIAGE THAT 
RISES AUTOMATICALLY AS WELD METAL 


) PLATES IN VERTICAL POSITION 


CONFINE MOLTEN SLAG AND 


5 WATER COOLED COPPER SLIDES 
WELD METAL. 





COMPLETED WELD 
STARTING BLOCK 








Electroslag Welder Joins Plates, Forgings up to 15 in. Thick 


Electroslag welding equipment, now 
being imported from Belgium by 
Arcos Corp, will join plates and 
forgings ranging in thickness from 
1 1/2 to 15 in. The welds are claimed 
to .meet code requirements with 
satisfactory chemical and me- 
chanical properties and exceptional 
X-ray quality. 

Called the Vertomatic, the ma- 
chine is similar to Russian equip- 
ment described earlier (AM—Jan 
12 ’59, p106), but it includes control 
features patented in Czechoslovakia. 

In contrast with conventional tech- 
niques, this one operates with the 
workpieces positioned vertically. 
The weld is made from bottom to 
top instead of horizontally. The 
square-edged plates are separated 
by a gap of about 1 in., and the pool 
of molten weld metal and slag is 
contained within the gap by water- 
cooled copper shoes. 

Welding actually starts below the 
plates in a U-shaped starting block 
whose thickness equals that of the 
plates. The block is tack-welded on 
and then burned off later after the 
weld is complete. 

The operator places a quantity of 
granular flux in the gap for starting 


and then turns on the power and the 
wire feed. At first the machine per- 
forms conventional submerged-arc 
welding, but only until enough flux 
has melted to form a slag blanket 
1 to 1 1/2 in. thick. 

At this point the arc goes out, 
and the current is conducted directly 
from the electrode wire through the 
slag. The high resistance of the slag 
causes most of the heating for the 
remainder of the weld. When the 
are goes out, the operator switches 
the transformer over from constant- 
current to constant-potential char- 
acteristics. 

From here on, the operation is 
essentially automatic. The wire is 
fed continuously, and a_ traverse 
mechanism moves it back and forth 
through the gap so that all parts 
of the weld puddle are heated 
equally. Temperature probes on the 
water-cooled copper shoes sense the 
build-up of weld metal and cause 
the whole mechanism to move up- 
ward as needed. Two other probes 
control the addition of granular flux 
from a hopper over the weld zone. 

The electrode can be a solid wire, 
but Arcos claims that a flux-cored 
electrode feeds the flux down into 
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the weld puddle where it can act 
more effectively. The wire contains 
5 lb of flux per 100 lb of metal, 
which is the normal ratio for electro- 
slag welding. 

With the normal joint spacing of 
1 in., welding speeds range from 
2 to 4 ft per hr with the appropriate 
number of electrodes. Each elec- 
trode, of course, requires its own 
power supply. The basic unit, priced 
at $18,000, includes only one 1000- 
amp power supply, but it has all 
the control and feeding equipment 
for 3-wire operation. Additional 
power supplies are available at 
$3000. 

Butt welds are the most common 
application so far, but, with the 
proper water-cooled shoes, the 
process can also make T-joints, 
corner welds, girth butt welds, or 
reinforcing surface welds. 

Arcos claims large savings on 
heavy weldments because of easier 
edge preparation, lower filler-metal 
and flux requirements, high deposi- 
tion rate, and continuous operation 
of the equipment. 

Arcos Corp, 1500 8 50th St, Phila- 
delphia, Penna. 


inside back cover 


MORE DATA? Circle 51, 
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P MEN T MATER 


MECHANICAL FOLLOWER TRACER WELDING SYSTEM was developed for con- 
tinuous automatic welding of automotive siderails and crossmembers (AM—Oct 
6, ‘58, p88) that are inconsistent from part to part and deviate from blueprint 
dimensions. A mechanical probe follows the actual weld contour line, and 
through a memory and control unit, accurately positions the welding head— 
Expert Welding Machine Co, 17144 Mt Elliott Ave, Detroit 12, Mich 


MORE DATA? Circle 52, 


Enamel-Coated Aluminum Sheet 
Available Up to 60 in. Wide 


Alcoa Tone-Cote, aluminum alloy 
sheet with colored enamel finishes, 
in thicknesses of 0.019 to 0.051 and 
in widths up to 60 in., is available 
as both a one-side or two-side coated 
sheet product. Different color may 
be applied to each side of the sheet; 
19 baked-on shades are available on 
a variety of alloys and specialty 
products. Straight vinyl, vinyl- 
alkyd and the new acrylic enamels 
are offered as Tone-Cote finishes. 

Aluminum Co of America, 791 Alcoa 
Bldg, Pittsburgh 19, Penna 


MORE DATA? Circle 53, inside back cover 


Left-Hand Tap Set 
Offered by DoAll 


Set contains 10 taps, HSS, ground 
thread, % through % in. in both 
NC and NF. Price of the set, which 
includes a wooden block, is $30. 


inside back cover 


Company has also added 25 more 
special tap sizes covering the 8, 12, 
and 16 pitch series over 1 in. dia 
through 2 in. Also included are 
0.002 and 0.003 oversize in fractional 
sizes and 0.005 oversize in machine 
screw sizes. All are HSS, ground 
thread. 

DoAll Co, Des Plaines, Ill 
MORE DATA? Circle 54, 


inside back cover 


Single Spindle Vertical Drill 
Has Range of Automatic Controls 


Machine is designed with a range 
of automatic controls to handle a 
variety of second operation drill- 
ing, tapping, countersinking, facing, 
reaming, hollow milling, or thread- 
ing operations on screw machine 
parts, die castings, stampings, headed 
or plastic parts. Capacity is 0.020 to 


ALS AND PARTS 


3g-in. drilling in mild steel and up 
to %-in. tapping and %-in. thread- 
ing. A %-hp spindle motor and 
drive pulleys provide a normal 
speed range betwen 500 and 10,- 
000 rpm. Adjustable spindle feed 
is obtained with compressed air 
through a 2%-in. max stroke length 
by means of intake and exhaust me- 
tering screws for both top and bot- 
tom of the tandem piston rod 
assemblies. This is supplemented by 
hydraulic control adjustment for 
break-through or controlled feed op- 
erations on any portion of 2 in. of 
spindle travel. 

Top dwell unit provides adjust- 
able pause at top of stroke when the 
unit is operated automatically, per- 
mitting time for manual loading or 
positioning. Bottom dwell control 
furnishes additional control for fine 
surface finishing and holds repeat- 
able depth limits within 0.0005 in. 
Infinitely adjustable cycle control 
ranges up to 500 strokes per rain- 
ute. Minimum distance from spin- 
dle nose to table work surface is 0 
in., max is 24 in. Clearance be- 
tween center line of spindles and 
columns is 8% in. Table work sur- 
face is 18 x 18 in. 

Universal-Automatic Corp, 9545 Ain- 
slie St, Schiller Park, Ill 
MORE DATA? Circle 55, inside back cover 


Automatic Feed Permits 
One-Man Shear Operation 


Automatic shear feed replaces rear 
operator in back to front shear feed- 


ing of large sheets. Operator feeds 
stock into front of shear through 
blades until trailing edge passes 
over front gage. Sheet is automati- 
cally driven back against the front 
gage for shearing. 

After cut is made and blank re- 
moved, rest of the sheet is again 
driven against front gage to repeat 
cycle. With automatic transmission 
added to the shear feed, the re- 
mainder of the sheet can be pro- 
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pelled from the shear blades to 
allow space for trim-cutting blank. 

American Actuator Corp, Box 384, 
Stamford, Conn 


MORE DATA? Circle 56, inside back cover 


New Material Introduced For 
Deadening Vibration and Sound 


Coustifab is a flexible vinyl plastic 
sheet impregnated with metallic lead 
powder and backed with either 
woven glassfiber cloth or cotton duck 
or other fabrics. It may also be ob- 
tained with a pressure-sensitive ad- 
hesive backing for application to 
metal and other surfaces. 

Product is manufactured in sev- 
eral different weights and is avail- 
able in rolls from 1 in. up to 36 to 
38 in. wide. 

Cordo Chemical Corp, 34 Smith St, 
Norwaik, Conn 
MORE DATA? Circle inside back cover 
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Bendix Cleaning System Uses 


Sonic Energy and Freon 

New system for highly critical clean- 
ing applications combines advantages 
of sonic energy with the use of Freon 
as the solvent. It is designed for ap- 
plications in which the residual mo- 
lecular film characteristic of chlori- 
nated solvents or contact with water 
cannot be tolerated. Use is especially 
recommended for cleaning parts 
made from or containing beryllium, 


for ultra precise electronic compo- 


nents, or for other parts or assem- 
blies which are incompatible with 
hydrous solutions but require abso- 
lute elimination of contaminants. 
System can be furnished with up 
to four or more cleaning stages: a 
Freon distillate flush, sonic energy 
clean, sonic energy rinse, and Freon 
vapor rinse. Parts to be cleaned are 
first flushed with a portable lance 
which is fed through a filter from 
the distillate reservoir. They are 
then processed in sequence through 
sonic energy, cleaning, rinsing and 
are placed in suspension over the 
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distilling chamber for the vapor rinse 
cycle. Drying occurs almost instan- 
taneously as the basket is raised 
above the vapor level. 

Complete system is housed in a 
stainless steel cabinet and is avail 
able in three sizes with cleaning 
chambers of 9 x 14, 14 x 20, and 18 
x 25 in. Sonic energy is provided by 
Bendix magnetostrictive transducers. 

Bendix Aviation Corp, Sonic Energy 
Products, Pioneer-Central Div, Daven- 
port, Iowa 
MORE DATA? Circle inside back cover 
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AUTOMATIC INSPECTION and seg- 
regating machine checks the presence 
of a cotterpin hole and a screwdrive 
slot in a plain or threaded stud at the 
rate of 2500 pieces per hour—Shef- 
field Corp, Dayton 1, Ohio 


MORE DATA? Circle 59, inside back cover 
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Alphil Develops Combination 
Spot and Projection Welder 


Combination spot and projection 
welder is designed specially for the 
sheet metal, wrought iron, and wire 
fabricating industries. 

It is available in current capacities 
of 50 to 200 kva, with silicone steel 
transformer, and will reach temper- 
atures adequate to weld 16-gage 
alurrinum and 7-gage cold rolled 
steel. Two-stage foot switch allows 
either manual or high-speed auto- 
matic operation. 

Machine features large platen of 
electrolytic bronze and _ standard 
arm arrangement, flexibility for die 
mounting, roller-bearing cam and 
self-adjusting pressure switch. 

Alphil Spot Welder Mfg Corp, 1058 
Pacific St, Brooklyn 16, NY 


MORE DATA? Circle 60, inside back cover 
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BENDING ROLL forms almost true cylinders in one pass by using an adjustable 
shoe and a grooved forming roll which begins to form the stock almost as soon 
as it passes through the feed rolls. The roll has a 6 ft working length and a 
capacity of 12 gage mild steel—Wysong and Miles Co, 627 Fulton St, Greens- 


boro, NC 
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New Welder Speeds 


Spud Welding Jobs 

Unit welds blank or threaded spuds 
to water tank head or sides in ap- 
proximately half the time usually 
required; complete circle weld can 
be accomplished on a %-in. spud in 
4 sec, manufacturer states. 

Locater arm and welding head po- 
sition spud; pushbutton control in 
handle of locater arm activates the 
fixture which welds and stops auto- 
matically. Length of the automatic 
weld time is adjustable to the cir- 
cumference of the spud around 
which the welding head must travel. 
By interchanging of locater adapters, 
spuds as small as % in. dia and as 
large as 4 in. dia are reportedly as 
easily welded as standard sizes. Use 
of Lincoln Intershield process elimi- 
nates need for separate flux feed 
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units, collector rigs and other acces- 
sories. Water-cooled copper back up, 
inside tank, cools tank, speeds tank 
handling time, and assures smooth 
inside weld. Tank conveyor handles 
tanks ranging in size from 12 to 20 
in. in dia. 

Leonard Precision Products Co, 9200 
Bolsa Ave, Santa Ana, Calif 
MORE DATA? Circle 62, inside back cover 


Pneumatic Riveter Designed 
For Multiple-Head Setups 


Compact pneumatic milling machine 
is said to be especially suited to 
multi-head or cluster installations. 
Several Model 57 heads may be 
grouped on a single base and com- 
bined with slide fixtures or transfer 
tables for automatic cycling. 


The machine sets tubular, semi- 


VARIABLE SPEED GEAR TEST MACHINE tests bevel and hypoid gears up to 
36 in. diameter with shaft angles from 10 to 130°. In addition to inspecting 
the location of tooth bearing area, the machine checks gears at any speed 
from 200 to 2000 rpm and during acceleration and deceleration—Gleason 
Works, 1000 University Ave, Rochester, NY 

MORE DATA? Circle 65, 
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tubular or split rivets from % in. 
dia by % in. long to 3/16 in. dia by 
1 in. long. Actuated by pneumati- 
cally driven toggle linkage, cycling 
speed is governed by the rate at 
which rivets are fed into the jaws. 
Stroke speed is adjustable. 

Unit offers a 3-in. stroke and 12-in. 
throat depth. Tapered nose construc- 
tion and 5-in. wide cross section 
permits setting rivets on centers as 
close as 1 in. Overall size is 33 in. 
high by 23% in. deep. 

Milford Rivet and Machine Co, Mil- 
ford, Conn 
MORE DATA? Circle 63, 


inside back cover 


Cleveland Instrument Introduces 
Ultra-Precision Ball Comparator 


Micro-Ac ball comparator is designed 
to measure small lots of balls rapid- 
ly and accurately to a fraction of a 
millionth of an inch. Typical appli- 
cations are checking of sample lots 
of production ball runs or selection 
of matched sets of balls for diame- 
ter and random sphericity. Fixture 
can be adjusted from one ball size 
to another in a minute or less. 

Basic unit consists of the Cleveland 
Micro-Ac gage block comparator and 
a special fixture with several inter- 
changeable slide inserts. Standard 
slide inserts cover the following 
ranges: No. 1, 1/32 to 1/16 in.; No. 
2, 5/64 to 3/16 in.; No. 3, 13/64 to 
31/64 in.; No. 4, % to % in. Inserts 
covering smaller and larger diame- 
ters are available on special order. 
Balls to be checked are inserted in 
the slide and moved under the gage 
tip by the operator using the slide 
lever. For multiple diameter checks, 
operator moves the ball in and out 
of the gaging position, thus rotating 
the ball to a new diameter each time 
automatically. Balls up to % in. OD 
can be released into a tray after 
gaging, leaving the slide insert free. 

Cleveland Instrument Co, 6220 E 
Schaaf Rd, Cleveland 31, Ohio 
MORE DATA? Circle 64, inside back cover 
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New Nickel Plating Process 


Eliminates Layer Adhesion 

Bi/Nickel process can be used on 
steel and on copper-plated zinc-base 
die castings. Using any of several 
combinations of Udylite semi-bright 
and fully bright plating processes, 
the system first coats the base metal 
with a heavy layer of semi-bright 
nickel. A layer of bright nickel is 
then applied, and finally chromium. 
Adhesion of the bright nickel layer 
to the semi-bright is reported to be 
virtually free of problems. Exten- 
sive tests, including the Corrodkote 
and CASS, emphasize superior per- 
formance of Bi/Nickel coatings in 
highly corrosive environments. First 
major market for the new process is 
automotive and marine hardware. 

Udylite Corp, Detroit 11, Mich 


MORE DATA? Circle 66, inside back cover 


Grinder Performs Internal, 
External, Surface Grinding 


Revlac Tri-Grinder is a single unit 
that performs internal and external 


cylindrical grinding and _ surface 
grinding. 

To change from chucking or face 
plate work to work on centers, the 
workhead is swung around 180°. 
Mounting the proper quill changes 
the machine for internal grinding. 
Changing to surface grinding re- 
quires swiveling the wheelhead 90° 
and mounting the holding fixture. 

Grinding spindle has a speed over 
40,000 rpm. Both work head and 
grinding head speeds are infinitely 
variable. Surface grinding down- 
feed has fine setting in increments 
of 0.0001 in. Fine feed of the table 
is calibrated to 0.000,05 in. per di- 
vision. Table inclination can be set 
within 15 seconds of arc. 

The Tri-Grinder handles work up 
to 9 in. between centers. 

Russell, Holbrook and Henderson, 
Inc, 292 Madison Ave, NY 17, NY 
MORE DATA? Circle 67, inside back cover 
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THREE-UNIT AUTOMATIC with nine spindles drills, counterbores, chamfers and 
reams die-cast zinc speedometer frames at a rate of 600 per hour—Kingsbury 


Machine Tool Corp, Keene, NH 


Self-Contained Pad Pac Unit 


Lifts up to One Ton 

Unit is designed for handling bar- 
rels, stone, concrete, sheet and plate 
steel, and other nonporous mate- 
rials. Standard model is approxi- 
mately 18 in. high and is equipped 
with a 16-in.-dia pad and neoprene 
seal ring with lifting capacity of 
1200 1b in horizontal lift and 600 lb 
in shear position. Other standard 
Vac-U-Lift pads varying in size from 
8 in. in dia with lifting capacity of 
300 Ib up to a 24in.-dia pad with 
capacity of 2400 lb can be attached 
to the Pad Pac by unscrewing the 
pad from base of unit and replacing 
with another. 
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Model is operated by a 1/3-hp Pow- 
erpac attached directly to the pad. 
It consists of electric motor, vacuum 
pump, filters, muffler, gage, check 
valves, and 3-way hand-operated 
controls, vacuum on, vacuum release, 
and vacuum reserve position. 

Vac-U-Lift Co, Div of Siegler Corp, 
Salem, Ill 
MORE DATA? Circle 69, inside back cover 
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Lathe Attachment Measures 
Longitudinal Cutting Distance 


Lathe attachment called the Dis- 
tometer spots tool position and meas- 
ures the longitudinal cutting dis- 
tance directly. 

The device operates over the full 
travel of the carriage, can be ref- 
erenced to any point in the travel 
with pushbutton zeroing and can 
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measure movement continuously to 
any other point. Dial graduations 
are in increments of 0.002 in. and 
the range per revolution of the 
pointer is % in. A revolution coun- 
ter is divided into 10 segments, each 
of which represents one revolution 
of the pointer. 

Federal Products Corp, Providence 1, 
RI 
MORE DATA? Circle 70, 


inside back cover 


All-Position Powder-Jet Guns 
Operate With Vacuum Feed 


Two new metallizing guns have 
vacuum feed that permits a positive, 
even flow of powder to be sprayed 
from any angle. Feed, produced by 
movement of gases through the gun, 
eliminates problems of condensation 
in powder guns using compressed air. 
Since powder feed is at the gun, 
powder and compressed air do not 
mix until emitted. Single-lever on- 
off control permits spraying the in- 
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stant the gun is lit; Powder-Jet starts 
and stops powder flow (metered at 
the separate hopper) automatically. 
A sealed, self-adjusting taper-valve 
controls all gases, assuring accurate 
mixing. Calibrated vacuum feed per- 
mits hopper to be placed wherever 
convenient. 

Model CA-30 operates with com- 
pressed air for all hard-facing and 
sprayable metal powders. Single le- 
ver control also regulates the air in 
this gun. Model AL-20 operates with- 
out air for spraying high-tempera- 
ture ceramic powders. 

Metallizing Co of America, 3520 W 
Carroll Ave, Chicago 24, Ill 
MORE DATA? Circle 71, inside back cover 
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Rapidrill Introduces 


Automatic Drill Unit 

Model 431 automatic drill unit with 
hydraulic feed contro] operates in 
any position and will mount on 2 in. 
centers. 


Specifications: Capacity, 5/16 in. 


TYPE HT SIX STATION HORIZONTAL INDEX MACHINE with hopper feed drills 
and chamfers cotter pin holes and mills screw driver slots in a quantity of sizes 
and types of ball studs—Davis & Thompson Co, 4460 N 124th St, Milwaukee 


18, Wis 
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in mild steel; thrust, 3 times line 
pressure; stroke, 2 in. max, % to 
1% rapid; depth accuracy, 0.001 in.; 
spindle speed to 6000 rpm; air pres- 
sure 40-120 psi; motor, % to 1/3 hp; 
weight, 22 lbs. 

Rapidrill, 6505 N 54th St, Milwaukee 
18, Wis 
MORE DATA? Circle 73, 


inside back cover 


Reslec Resistance Heater Offered 
For Warm Heading Operations 


Portable 5-kva unit is designed to 
meet lower power requirements 
when applying heat to heading oper- 
ations. The 14 x 18 x 34-in.-high 
mode] will handle 0.050 to 0.213 wire. 
Reslec units can also be used in sil- 
ver soldering operations, stretch 
forming of titanium or other sheet, 
and in heating metal sheets for a 
variety of purposes. 
Herscott Corp, 1435 
Rockford, Ill 
MORE DATA? Circle 74, 


Preston St, 


inside back cover 
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Instrument Analyzes 
Welding Current, Voltage 


Instrumentation for measuring and 
recording current flow and voltage 
on the primary side of resistance 
welders consists of a split-coil tor- 
oidal coil, a current transformer, a 
potential transformer, and a dual 
channel magnetic oscillograph. 

The coil is clamped around an in- 
coming power line on the primary 
side of the welding transformer and 
two posts of the potential trans- 
former are connected across the 
welding transformer’s primary wind- 
ing. The apparatus records magni- 
tude of current flow, voltage and 
number of cycles, and shows the 
time relationship between them. 
Secondary welding current and vol- 
tages can be calculated by multi- 
plying the primary current and 
dividing the primary voltage by the 
turns ratio of the welding trans- 
former. 

Control Devices, Inc, 925 S Eton Rd, 
Birmingham, Mich 
MORE DATA? Circle 75, inside back cover 
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Blu-Ray Diazo Whiteprinter 
Incorporates New Design Features 
Printing cylinder can be completely 
removed in seconds for easy clean- 
ing. Cylinder is now made of pyrex 
which provides better transmission 
of ultraviolet light than plastic cyl- 
inder; in addition, it cannot be 
scratched or marked by the newly 
designed pick-off bar. 

Machine, available in three sizes, 
14, 27, and 42-in. printing capacities, 
offers controlled printing speeds up 
to 52 ipm. Print is developed in sec- 
onds in a transparent tube by the 
aqua-ammonia vapor process. 

Reproduction Engrg Corp, 
Conn 
MORE DATA? Circle 


Esser, 


76, inside back cover 


Device Analyzes Geometry 

Of Various Cutting Tools 

Tool Analyzer inspects and quali- 
fies taps, drills, reamers, end mills, 
broaches, counterbores, hobs and 
other small tools. 

The measuring device includes a 
monocular, zero-parallax optical 
system with magnifications up to 
40X. Tool to be inspected is chucked 
in relation to index, view angle and 
dimensional scales. Reading can be 
taken to 0.0001 in. To eliminate 
transfer errors, all readings are made 
at one setting. 

Shank tools are referenced on the 
shank in the same position as the 
tool is used. The analyzer can han- 
dle shank diameters from 0.006 to 
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1% in. with standard equipment and 
the range can be increased with 
special fixtures. 

Stocker and Yale, Inc, 40 Green St, 
Marblehead, Mass 
MORE DATA? Circle back cover 
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Collet Actuator Designed 
To Hold Precision Parts 
Model 3A collet actuator, a non-ro- 
tating air cylinder used to operate 
collets, step chucks and expanding 
mandrels, provides uniform con- 
trolled holding pressure when ma- 
chining or grinding precision parts. 
A flow control valve prevents 
drawback of the work when the 
collet is closing. The hollow 1.062 in. 
ID drawtube permits work, tools or 
coolant to be passed through the 
spindle. Overhang is reduced because 
the actuator mounts directly on the 
spindle without an adaptor plate. 
Stroke is % in; max drawbar pull, 
1100 lbs; spindle speed 6000 rpm. 
Powergrip, Inc, Rockfall, Conn 


MORE DATA? Circle 78, inside back cover 


Coolant Filtration System 
Operates Automatically 


Hydro-Vac filter is an automatic unit 
designed to operate with pressure 
and vacuum on the media and the 
lowest posible liquid inlet height. 
The media travels on the bottom of 
a settling tank and above a vacuum 
box. 

Dirty coolant from the machines 
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enter the filter 18 in. above the floor 
and passes down to the media where 
contaminants are removed. Dirt 
stays on the media, and the clean 
liquid goes to the suction filter pump, 
where it can be pumped to the ma- 
chine or coolant tank. When the 
media is completely contaminated, a 
scraper conveyor and media travel 
to discharge the sludge into a hop- 
per. 

Hydromation Filter Co, 19661 School- 
craft Ave, Detroit 23, Mich 


MORE DATA? Circle 79, inside back cover 


Rotary Switch Designed for 
Automatic Cycling Equipment 
Rotary switch is designed for use on 
punchpresses and similar automatic 
cycling equipment. The switch shuts 
off the power at the end of each 
cycle and automatically starts the 
cycle unless interrupted. Connected 
to the solenoid which actuates the 
cycle, the switch can be adjusted 
for various cycling times. The switch 
can be installed on existing ma- 
chines or designed to specifications 
of new machines. 

Superior Carbon Products, Inc, 9115 
George Ave, Cleveland 5, Ohio 


MORE DATA? Circle 80, inside back cover 


New Landis Thread Rolling Head 
Has Capacity From % to 7/16 in. 


No. 3% Series, available in station- 
ary and revolving styles, has re- 
placeable helix angle bushings. By 
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use of a mean angle, one set of 
standard bushings is sufficient to 
roll all UNF and UNC threads with- 
in the range of the head. When an 
application necessitates an exact 
helix angle, proper helix angle bush- 
ings can be substituted, eliminating 
need for a special head. 

Additional advantages include the 
fact that rolls never require regrind- 
ing, and thread rolls which incor- 
porate cage needle bearings are 
designed to be reversed and both 
ends used. Changes in diameter are 
accomplished by substituting the 
proper rolls for the diameter and 
pitch to be rolled. Minute plus or 
minus adjusting can be quickly and 
easily done by loosening and tight- 
ening the opposed setscrews in the 
adjusting ring. Both styles are self- 
opening in operation. 

Landis Machine Co, 
Penna 
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Waynesboro, 


MORE DATA? Circle 81, inside back cover 


Milling Machine Turns Out 
6000 Small Parts Per Hour 


Automatic milling machine, pow- 
ered by a %2-hp motor, uses a con- 
tinuous chain drive to move matched 
sets of holding fixtures under the 
milling cutter. It can precision mill 
500 to 6000 parts per hour, including 
rods, squares, formed parts, castings, 
forgings or sheet metal parts from 
0.025 in. dia to 1 in. square. Dimen- 
sional accuracies are held to 0.001 
in. Cost is $1475. 

Sieburg Industries, Inc, Danbury In- 
dustrial Park, Danbury, Conn 


MORE DATA? Circle 82, inside back cover 


Kennametal Adds New Line 
Of Solid Carbide Fluted Tools 


Burrs of 46 shapes and sizes up to %- 
in. dia are available with six types 
of cutting surfaces. Internal grind- 
ing tools include 17 sizes up to %- 
in. dia. Boring tools are made in 10 
sizes from 0.090 to 0.360-in. mini- 
mum hole diameter. Reamers with 
straight, right and left hand spiral 
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HIGH-SPEED CAN LINE needs only one operator and one maintainer to pro- 
duce finished can bodies at speeds up to 450 per minute. Key unit in the line 
is the new Bliss 603 Universal Bodymaker which produces a larger range of 
can sizes than any other single bodymaker—E W Bliss Co, Container Machinery 


Division, Hastings, Mich 


flutes are within the size range of 
1/16 to %-in. dia. Flat drills range 
from 3/32 to %-in. dia; drill and 
countersink combinations from % to 
4%-in. dia. Standard spiral drills are 
made in 1/64-in. steps from 1/16 to 
14-in. dia, and in 60 wire gage sizes. 
Routers include profiling single flute 
series and two flute straight router 
mills. 
Kennametal Inc, Latrobe, Penna 


MORE DATA? Circle 84, inside back cover 


Power Straightener Handles 
16-in. Wide Y-in. Thick Metal 


Power driven straightener, designed 
to remove the set from material in 
coil form, can handle steel, brass, 
copper and aluminum up to 16 in. 
wide and % in. thick. 

Unit consists of a pair of pow- 
ered take-in rolls, six straightening 
rolls, and a pair of powered take- 
out rolls. The straightening rolls are 
4 in. dia on 6 in. centers. Upper 
three rolls are individually adjust- 
able; the lower three are powered. 
A 5-hp variable speed drive provides 
outputs of 10 to 50 fpm. 

U 8 Tool Co, Inc, Ampere (East Or- 
ange), NJ 


MORE 


DATA? Circle 85, inside back cover 


MORE DATA? Circle 83, 


inside back cover 


Ultrasonic Inspection Tank 
Can Operate on a Desk Top 


Manual and/or automatic Mault is 
a laboratory testing tank which 
measures 26 x 30 x 26 in. It may be 
used (1) as a device for establishing 
production test settings under dy- 
namic inspection conditions; (2) for 
automatic production testing of small 
parts using either the immersion or 
contact inspection techniques; (3) 
for establishing optimum ultrasonic 
test methods and procedure. In addi- 
tion, it provides automatic scanning 
at speeds up to 120 fps. At the end 
of cuch search scan or pass the au- 
tomatic indexing mechanism pro- 
vides a high-speed automatic index 
of the tank rack. 

Elion Ultrasonics Inc, 
St, Bristol, Penna 


430 Buckley 


MORE DATA? Circle 86, inside back cover 


Mono-Filament Strain Gage 

Fits Into Tight Spots 

Tiny wire device, designed to go 
inside components and to fit into 
tight spots, consists of a single, 
straight, strain-sensitive element, 
with suitable leads attached, and 
coated with an electrically insulat- 
ing cement. Total diameter is less 
than 0.012 in. Coating permits the 
use, in application, of non-insulating 
cements and cements which cure at 
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Ceramic VR-97 Turning SAE 5060 Steel Tubing at 1320 SFPM, 
Ford Motor Co. Automatic Transmission Plant 
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Proven in production 
at Ford Motor Company 


Ceramic VR-97 is a proven performer in many machining operations 
at the Ford Motor Company’s Automatic Transmission Plant, 
Livonia, Michigan. Here, and in hundreds of other progressive plants 
across the nation, VR-97 has been proving its value on continuous 
production runs. People who considered ceramic tooling as 

merely “‘experimental”’ a short time ago now rely on ceramic VR-97 
as an important part of their production picture. r 
Whether you are interested in increased machine output, @ . 
higher speeds, better finish or machining hardened steel and 

cast iron, it will pay you to know more about ceramic 

VR-97. Contact your nearest V-R representative or 

write for complete information. 


Ask for Product Informa- 
tion BULLETIN NO. 59.1 
covering Ceramic VR-97 


WS-RE ) VASCOLOY-RAMET 


CREATING THE METALS THAT SHAPE THE FUTURE 


C-729R 822 MARKET ST. WAUKEGAN, ILLINOIS 
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FAST / ACCURATE.» ECONOMICAL low temperatures. It is available in 


various materials, configurations, and 
electrical resistances for different 
purposes. It can withstand elevated 
‘By I ' —sS temperatures (up to 2000 F) with 

use of proper insulating cements. 
By drilling axial holes, it can be 
METAL CUTTING BAND SAWS inserted into the exact axis of bolts, 
studs, and other structural fasteners 
where it would respond to axial loads 
only and be insensitive to torsion 
or bending. Additional applications 


include honeycomb and corrugated 
structures; castings, where it could 
; | be cast directly into plastics or low 
| melting materials; weld puddles, to 
| determine strain induced in cooling. 
High Temperature Instruments Corp, 

| j | Bala-Cynwyd, Penna 


MORE DATA? Circle 87, inside back cover 





MODEL 1200 NO. 8 MODEL 600 
Rugged, horizontal band sow General production of mainte- Dependable saw for tool and 
for heavy duty production cut- nonce saw. Capacity 8” x 16”. stock rooms; medium produc- 
ting. Completely automatic cut- Wet cutting system optional. tion and utility jobs. Copacity: 
ting cycle. Copacity: 12” x Model 1000 similor with lorger 6” x 13”. Wet cutting op- 
16”. Wet cutting stondard. capacity. tionol. 
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Line of Lift Tables Designed for 


Long, Bulky or Large Light Loads 
MODEL 58-8 MODEL 49-A MODEL 312 Roto-Veyor 3. SY ky , 

Compact, modestly priced con- Duol purpose economy sow. Designed specifically for Wells LP Series of scissor-design, hy- 
vertible sow. Horizontal capac- Use it ight hori- 1200 hines. F tomati 5 oe ; ; 

ity: 6” M 10”. Vertical—7%" seatal bead sev. Capacity: feeding on Model 1000 ood | draulic powered ‘ lift tables = de- 
x 9%)". Optional wheels and 3%” x 6”. Wheels and handle No. 8 pivoted type saws, signed to simplify lifting, feeding, 


ee oe ae | and work-positioning of long loads 
for machine, process, or assembly 
} : , operations. Models range in capaci- 
Each Wells Saw is designed to perform every cut-off job | ty from 1000 to 6000 Ib; platforms 
within its range . . . quickly . . . accurately . . . economically. from 38 in. min. width to 65 in. max 
E ‘ . | width; from 7 ft min length to 16 
Wells Band Saws cut continuously at a higher level of ft max. Collapsed heights are from 
efficiency by reducing cut-off time and saving material . . . 9% in. min to 12 in. max. Vertical 
the thin band blade removes a minimum of stock. a travel available is up to 
in. 
All controls are conveniently located, making the opera- Southworth Machine Co, 30 Warren 
A . s | Ave, Portland 2, Me 
tion of Wells Saws simple, practical, and easy to learn. . ae 
iM ‘ ; ae MORE DATA? Circle 88, inside back cover 
Blades are stabilized by ball bearing guides and rigid sup- 
ports, adjustable for capacity. In on-the-job tests, hundreds 
of duplicate pieces have been cut on Wells Saws with less 


than .005” variation. 


Outstanding performance, quality and big value are 
yours when you buy WELLS. Write today for NEW 
BULLETIN 4-C, or see your Wells Distributor. 


The Pioneers of Horizontal 


b 


WELLS MANUFACTURING CORPORATION 
505 ROOSEVELT RD., THREE RIVERS, MICHIGAN “Well, then, cut it out and get to work!” 





120 CIRCLE 223 READER SERVICE CARD American Machinist + January 11, 1960 





Standard Quality 
$1.17 


Super-Precision 


710.75 


Which Bearing should you 


you get super-precision bearings in the manufacturers’ 


— They're dimensionally interchangeable, but dimension is 
only one of many factors to consider. At left, is a super- 
precision bearing, made to the most critical specifications 
and good for thousands of trouble-free hours of service in 
the proper application. This bearing is a waste of money and 
often a source of trouble in less demanding applications. 


At right, a standard bearing suitable for applications 


where preload, run-out and tolerances are not too demanding. 


Which should you buy? Let our bearing engineers help 
you. When you buy super-precision from Bearings, Inc., 


Providing bearing service BEARINGS, INC. 


in the North> O10: Akron 


buy? 


original boxes — factory-fresh and incorporating the latest 
improvements. They are usually carried in stock and 
delivery is immediate. 


If a standard bearing is best, you will get it fast from 
Bearings, Inc. And above all, when your Receiving 
Department checks the bearings received against your 
purchase order, you'll find you have received what you 
have ordered—exactly with no “just as good” substitutions! 


Call the Bearings, Inc. branch nearest you NOW! 


Zanesville > INDIANA: Ft. Wayne « Indianapolis * Muncie » Terre Haute» PENNSYLVANIA: Erie « Johnstown ¢ Philadelphia + Pittsburgh * York 


WEST VIRGINIA: Charleston * Huntington + Parkersburg * Wheelings NEW JERS 
Corp.. Buftelo* Niegere Fells * MARYLAND: Baltimore + 





and NEW YORK: 


¥: Camden 
ELAWARE: Wilmington 


© Cincinnati * Cleveland * Columbus * Dayton « Elyria * Hamilton + = Locklend * Mansfield « Painesville * Toledo * Youngstown 
D 





inne sout> FIXIE BEARINGS, INC. 


FLORIDA: Jacksonville» GEORGIA: Atlontas KENTUCKY: Lovisvilles> LOUISIANA: Baton Rouge * New Orleans 
N. CAROLINA: Charlotte + Greensboro * $. CAROLINA: Greenville > TENNESSEE: Chattanooga » Kingsport * Knoxville * Nashville 


VIRGINIA: Norfolk + Richmond 
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10-DAY TOOL TEST 


SCALING HAMMERS 


os“ 


wht 


122 


FLOOR 
RAMMERS 


Discover how customized MASTER POWER 
AIR TOOLS are custom-sold, custom- 
installed and custom-serviced 


Master Power Percussion Tools are fitted individually to your 
job, precision-built and can frequently be serviced on the spot. 
Hard chrome on important wearing parts extends tool life 2 to 3 


times. Mail the coupon today for a 10-day tool test. 
Chair [oer 2 
"TOOLS PwEUMATIC 
HO:STS- PNEUMATIC 
es 
CORPORATION © Bedford, Ohio 
A Black & Decker subsidiary 


| heiter Fra OWUELL, .Corporation, Dept. 203, Bedford, Ohio 


Gentlemen: I want to run a Master Power 10-Day Tool Test. I understand 
there is no obligation. 
I am interested in Jmpact Wrenches 
J} am interested in Threaded Fasten- 
ing Tools 


] 1 am interested in Percussion Tools 
I am interested in Abrasive Tools 
[ | I am interested in Air Hoists 


Company 
Individual 


Street 
in Canada: MASTER PNEUMATIC TOOLS (CANADA) L LTD., _, REXDALE-TORONTO, ONTARIO 
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NEW SHOP EQUIPMENT 





New Magnetic Limit Switch 
Has No Moving Parts S: 


The Amplet, which acts on prox- 
imity of its two sensing elements 
rather than actual physical contact, 
is reported to be particularly suited 
to automation applications where 
precise control of the ¢elative mo- 
tion between two parts of a machine 
is required. Typical of these would 
be limiting cuts or traverse on such 
machine tools as shapers, planers, 
and drill presses; stopping convey- 
ors at pre-determined positions; con- 
tinuous sequencing and counting, 
and automatic weighing and filling. 

Device consists of three parts: a 
probe, which is normally mounted 
on a stationary part of the machine 
being controlled; magnetic trigger 
which is mounted on a moving part 
of the machine or on the part being 
machined; and a power amplifier 
which increases the power output 
of the probe to useful levels. Power 
input to the unit at full load is 7 w 
of 115-v 60-c ac. Output signal is 
50 microamperes in the off condi- 
tion and 5 w of 24-v dc in the on 
condition. 

Consolidated Controls Corp, Bethel 
Conn 


MORE DATA? Circle 89, inside back cover 
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Precision Spindle Line Includes 
Motorized, Belt-Driven Models 


The first of a new line of precision 
machine tool spindles, developed for 
use in the company’s surface grind- 
ers, are available in three models: 
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YOU BE THE JUDGE 


Some of our customers are hardboiled characters who cut their teeth on blue chips 
and were weaned on cutting oil. No kidding, they are really down to earth. Yet they 
haye told us that the Famco mill is the finest mill they have ever used. 

Naturally, they have an easy time convincing us. We build them. But how can 
you ‘be convinced? 

We would like your opinion! Write fer the brochure describing these machines or 
ask for the address of your nearest dealer. We'll be happy to oblige. In that way, you 2 H.P. MILL 
can judge Famco's milling machine superiority for yourself. 


MACHINE COMPANY kenosna 1, wisconsin 


Manufacturers of: TRACER MILL a 


Milling Machines, Presses - Air, Arbor, Power, Foot - Squaring Shears, Band Saws. 








EYES ARE EXPENSIVE TARGETS! 


See How Western Electric Cut Eye Accident Rate 36% 


With Low-Cost AO Eye Protection Program 


INSTALLATION ORGANIZATION of Western Electric 
Company employed 15,585 field employees in 1955 and 
22,391 in 1958. Operations include erecting steel frames, 
mounting telephone switching equipment on the frames, 
cabling, connecting wire ends and thoroughly testing the 
finished job before turning it over to a Bell Telephone 
Company. Chief eye hazards are being struck by tools if 
wire breaks, exposed and protruding wire ends, solder 
splashes, flash burns and drilling. 

In 1955, before a complete eye protection program was 
installed, the frequency rate for eye accidents was 15.9. In 
1958, with all field forces equipped with safety glasses, the 


THE 


American \) Optical 
COMPANY 
SAFETY PRODUCTS DIVISION 
SOUTHBRIDGE, MASSACHUSETTS 


‘ 
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frequency rate dropped to10.2. Frequency rate is the number 
of accidents times one million divided by the number of 
working hours. 
Yes, industrial eye protection pays off. It saves eyes, pain, 
grief, skills — and dollars in compensation and medical costs. 
In larger companies, dollar savings in five figures annually 
are not uncommon.) And 
when you install a program 
be sure you get the safety 
you pay for in safety 
standard frames and lenses. 
Look for the 
Trademark. Write 
for new booklet 
“Eyes Are Expen- 
sive Targets’’. 


et 


be 


fan 


EYES ARE 
TARGETS 


ee ee renee ree ee or eee 


Always insist on & Trademarked 


lenses and frames 
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NEW. SHOP EQUIPMENT 
3 in. OD, 1 hp, motorized; 3 in. OD, VALVOLINE 


1% hp, motorized, and 3 in. OD, 
belt-driven. 
The motorized spindles operate at 
3450 rpm and are recommended for 
wheel sizes up to 7 x % x 1% in. or fy 
8 in. for wheels with bonds rated for 
higher than normal peripheral 
speeds. The belt-drive spindle can 
carry larger wheels with the pulley 


arranged for proper rpm or smaller 


wheels at spindle speeds up to 5000 
rm FRWISiy 


Made of chrome-moly steel, the 
spindle shafts are hardened to Rock- 
well 50 c on the tapered end of the 
motorized models and on the nut 
end of the belt driven models. An- 
gular contact ball bearings are 
mounted in two pre-loaded pairs. 
The low temperature rise motor is 
totally enclosed in a finned alu- 
minum housing. 

DoAll Co, Des Plaines, Ill 


MORE DATA? Circle 90, inside back cover 


Vatvo.ine’s amazing Tectyl 
rust preventives protect metal 
surfaces against every kind of rust 
and corrosion during storage and 

shipping. 
Low-cost Tectyl compounds are 
easy to apply by brush, spray or 
dip and just as easy to remove. 
They protect metal surfaces 
i ... sun and rain... heat 
... salt air and salt water 





corrosive fumes. 
Tectyl rust preventives meet ex- 


Tri-Mark Multi-Stop Designed acting government specifications. 


For Use of Drillpresses | Write teday for these 

Tool for use on various makes of two helpful Tecty! charts 

drillpresses from 14 to 21 in. capacity os . 

consists of a rectangular body pro- 1. “Valvoline Tectyl U. S. Gov- 
; : : - ernment Approved Packaging 

vided with clamping and leveling and Preservative Chart.” Gives 

screws in one end, Front end car- the Army, Navy and Air Force 

ries a turret-type spool with six “Specs” and applications. 

threaded stop rods 6 in. long, equally 2. “Valvoline Tectyl Industrial 

spaced near its circumference. Tur- ‘ Rust Preventive Comparison 

ret is indexed by push button. Chart.”’ Specifies applications 
Unit, designed for use with quick covering the entire field. 

change chuck or with multi-spindle 

indexing drill heads used on drill- 

presses, and makes it possible to 

stop various tools such as drills, VALVOLINE 


counterbores, spot facers, or taps at t ' ALL-METAL PROTECTION 
desired depth. It mounts rigidly on RUST PREVENTIVES 


* foi 


the press and can be left on with- 
out interfering with single spindle > 
operation. Price is $29.75. 
Pacific Tool 4 Mfg Co, 7912 8 E 
Powell, Portland 6, Ore 


MORE DATA? Circle 91, inside back cover 
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THE MACHINE TOOL 
EXPOSITION - 1960 


INTERNATIONAL AMPHITHEATRE 


i CHICAGO, ILLINOIS 


SEPTEMBER 6-16 


F NATIONAL 


MACHINE TOOL 
BUILDERS’ 
ASSOCIATION 
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NEW SHOP EQUIPMENT 


Milling Cutter Blade Holder 
Simplifies Insert Indexing 


New Coromant holder for dispos- 
able inserts, designated T-Max 270.1- 
822, is designed with clamp locking 
screw on the outside periphery of 
the milling cutter. Twist of a 
wrench loosens the insert, another 
twist relocks it. 

New blade design is available at 
present in a negative rake style giv- 
ing the following edge angles: radial 
rake, -7°; axial rake, —5°; peripheral 
clearance, 7°; face clearance (at nose 
radius), 7°. 

Sandvik Steel Inc, 1702 Nevins Rd, 
Fair Lawn, NJ 


MORE DATA? Circle 92, inside back cover 


T-SLOT CLEANING TOOL has one end 
shaped to fit into T-slots, the other 
shaped to spoon chips out of pockets. 
It measures 8% in. long, costs $1.25 
—Kelm Mfg Co, Coloma, Mich 

MORE DATA? Circle 93, inside back cover 


} 
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“Stop blaming me—i didn't lay out the plantl” 
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“AND HOW IT WAS SOLVED 


THESE INTRICATE PARTS go into 

* *® the complex assembly at the 
~ 12 top of the picture. This assem- 
é } bly masterminds Underwood 

Corporation’s popular adding 
machine, Add-Mate.® 

Precision is critical. Each odd-shaped part 
—whether machined, stamped, or formed— 
is different; yet a// must meet close toler- 
ances. One part, the carryover pawl arm 
(numbered), defied complete inspection by 
ordinary mechanical methods. 

The stud diameter (1) and spread be- 
tween stud and slot (2) of the pawl arm 
could be inspected using 2 go and no-go 
gage, at rates of 450 and 400 per hour re- 
spectively. For dimension (3)—stud angu- 
larity to 90° + 1°—mechanical inspection 
was impractical. 

Optical gaging provided a solution that 
was both accurate and practical. By using a 
Kodak Contour Projector, the inspection 
rate was increased by nearly 66°% to 600 
parts per hour—with all three dimensions 
accurately inspected. 

Underwood relies on the Kodak Con- 
tour Projector, both in production and in- 


Special Products Sales 


spection, to assure adding machine accu- 
racy. Stringent sample checks of parts help 
control production machine efficiency. And 
all finished parts receive 100° inspection. 

if you have similar “impossible” inspec- 
tion problems ...if inspection for you 
seems to be taking too much time... or if 
accuracy isn’t what you think it should 
be, an Optical Gaging Products* man can 
help you. 

And when optical gaging will solve it, 
remember you get more with a Kodak 
Contour Projector. 

You get ample, uniform working space— 
a constant 8” of clearance for parts and 
fixtures regardless of magnification. 

You get brilliant, uniform illumination 
over the entire screen, at all magnifications. 

You get highly accurate images even at 
the critical outer edges of the screen. 

You get upright images of all inspected 
parts for easier reference. 

These and other features of the Kodak 
instrument make it efficient and more valu- 
able to you. Read about them by writing 
for the booklet Kodak Contour Projectors. 


*Kodak Contour Projectors are 
distributed nationally by Optical 
Gaging Products, Inc., 

26 Forbes Street, 

Rochester 11, 

N. Y. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
the KODAK CONTOUR PROJECTOR 


January 11, 1960 CIRCLE 230 READER SERVICE CARD 127 


American Machinist 








PAINSTAKING ATTENTION TO DETAIL 
characterizes SAJO Millers 


exemplified by the unsurpassed SAJO 
spirdie construction employing double- 
row staggered roller bearings and bal! 
thrust bearings — assures utmost 
statility and smooth transmission of 
full horsepower to cutter. 
Available as 
Piain, Universal & Vertical Millers. 
Production Millers with automatic 
cycling. 


No. 2 Universal Miller 
table size: 52” x 11” 
7¥2 #7d 1¥2 HP motors, 
rapid power traverse. 





76-F Mamaroneck Avenue 


S JIG 
BORING © 
MACHINE 


WITH LEITZ OPTICS 


oo, 
0//49/2 The ULTIMATE in 


precisiO" = gpeed pase 


When only the best will do check MSO first 


©OEUNG industrial corporation 





76-F Mamaroneck Avenue White Plains, New York 


NEW SHOP EQUIPMENT 











Dayton Rogers Offers Improved 
Universal Pneumatic Die Cushion 


Unit, available in nine sizes, is pro- 
vided with a hardened and ground 
pin pressure pad and can be installed 
on a punchpress by bolster plate or 
press bed mounting. Improved, 
oversize hardened and ground pis- 
ton stem compensates for a min- 
imum off-center loading of the pin 
pad. 

Model is furnished with all neces- 
sary fittings, including combination 
reducing regulating valve and pres- 
sure gage which can be adapted to 
practically any power press. Ring 
holding pressures may be had from 
% to 20 ton. 

Dayton Rogers Mfg Co, 2824 13th 
Ave 8S, Minneapolis 7, Minn 
MORE DATA? Circle 94, inside back cover 


Sharpening Fixture for End Mills 
Has Minimum Spindle Friction 


Air-Flo attachment has a porting 
system designed to eliminate all 
metal contact of the spindle which 
floats on a cushion of air, giving 
super-sensitive feed to operator’s 
hand. End mills as small as 1/32 in. 
dia are sharpened with ease. Com- 
pressed air to the unit is supplied 
by either shop compressor or from 
an inert gas tank. 

Attachment grinds either straight 
or tapered end mills, routers, shell 
mills, step drill margins, stagger 
tooth cutters and specials. It grinds 
all over: periphery, end teeth, 
notches, flute faces, and corner cham- 
fers, LH and RH. Conventional cup 
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There’s a MVE SF*@Z clamp or plier for 
every clamping job! 





80 models and sizes... 


made better three ways to 
give more positive holding, 


last longer! 


send for free catalogs describing Wespo clamps and fixture details 
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1 Reamed holes 
2 Hardened serrated bushings 
3 High tensile strength rivets 


PPE SPP wvision 


VLIER ENGINEERING CORPORATION 
Formerly West Point Manufacturing Company 
26935 W. Seven Mile Road « Detroit 19, Michigan 
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NEW SHOP EQUIPMENT 


| 


DETAIL FLANGE PUNCH | wheel or peripheral sharpening 


Speeds single hole % methods may be used; in addition, 
b Bowe at 


inates end-for-end | radial relief may be obtained by the 
saraing of Po tele oy | broad contact or under the wheel 
1” mild steel. : method. Shank sizes up to 1% in. 
100-ten capacity. ye | dia can be handled on the standard 
— | model; larger sizes are available as 
specials. 

Steptool Corp, 3613 E Olympic Blvd, 

Los Angeles 23, Calif 


MORE DATA? Circle 95, inside back cover 


GAP TYPE PRESS 
For forming, bending, 
~ pressing. 250- 


GUILLOTINE BAR SHEAR 

For production or short run 

shearing of rounds, 

squares, angles and bars 
thout changing tools. 43 

to 300 ton capacities. 


New Line of Throw-Away Holders 
Has Only Two Major Subassemblies 


Wesson T-A holder line has two as- 
semblies—the shank and anvil, and 
the clamp and chipbreaker. It con- 
sists of only eight parts in all. Chip- 
breakers (regrindable six times) 
can be adjusted and inserts can be 
inverted, indexed, or replaced after 
Poe: loosening the screw only % turn. 
np eg! seal ~ fs ‘VILLOTINE BEAM FLANGE PUNCH Adjustment is not affected by in- 
and webs I-beams <> Speeds flange punching of . 
from 6 to 30 inches. sd beams. Built in adjustable fools dexing. — ; 
working space, 200-ton am haa New design has coined insert seats 
capacity. x2 to insure flatness; fast, parallel 
clamping; large range for positive 
clamping with or without chipbreak- 


ra er; minimum chance for chip inter- 
ference with clamp; ability to use 
3/16-in. inserts (or %-in.-thick in- 
serts with locking steel shims); and 


ability to handle inserts with small 
radii. Toolholder is available in 112 


For Efficient Low standard shank styles and sizes for 
triangular and square inserts. 
Cost Metal Working Wesson Co, 1220 Woodward Heights 
Blvd, Ferndale 20, Mich 


MORE DATA? Circle 96, inside back cover 





Savings in metal working start with Beatty machines . t 
job-engineered equipment that is especially designed to speed ; Uy se 
work flow and provide dependable, accurate performance — 13 >] 
on the production line or on short run jobs or repair work. 
Beatty machines are built rugged and rigid to give more low- 
cost, maintenance-free production per man-hour; earn more 
profits per square foot of floor space and dollar investment. 








WRITE FOR FREE DESCRIPTIVE LITERATURE on some of 
the BEATTY LINE of metal working equipment: Shears, 
Punches, Presses, Spacing Tables, Bulldozers, Stamping Trimmers 


BEATTY MACHINE & MFG. COL | 2102 home too clean the wite will think | 


haven't been working hard and she'll put me 


948 150th Street, Hammond, Indiana to work around the house.” 
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A Fast Cut 
To SAVE MONEY! 


Pas %: 


S P fs. 


NEW MANHATTAN 


Fact Cut morpisc 


DEPRESSED CENTER TYPE 27 


© will remove more metal— 
® grind more welds— 


® get more work done faster 
than any other wheel of its type 





SIZE 25 50 100 | 250 





Price each 
SPECIFICATION | 7x %x %” $3.46 $3.14 $2.77 $2.59 
A24-Q8-BR 9x 4x hh” 4.67 4.24 3.73 3.49 























Try The New MANHATTAN FAST CUT MOLDISC — 
and SAVE MONEY on Your Next Job! 


Ru- 1062 


MANHATTAN RUBBER DIVISION « PASSAIC, NEW JERSEY 
RAYBESTOS-MANHATTAN, INC. 


PRODUCTS 
. » MORE USE 
PER DOLLAR 


ENGINEERED WRITE TO ABRASIVE WHEEL DEPARTMENT 
aM 
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You save seven ways by using Wheelock-Lovejoy’s 


local alloy steel warehouse facilities. 


The usual costs of handling, cutting, storage, in- 


surance, taxes, accounting, and—in some cases — 


obsolescence, are all eliminated when you order 
from your local Wheelock-Lovejoy Service Center. 
You can order your alloy steel—as you need it —in 
any size, shape or grade. See the listing below for 


the W-L Branch nearest you. 


W-L STEEL SERVICE CENTERS- Cambridge 
Cleveland + Chicago + Hillside, N. J. 
Detroit - Buffalo + Cincinnati 


AGENTS - Southern Engineering Company, O 
Charlotte, N. C.; Sanderson -Newbould, ° j 
Ltd., Montreal and Toronto 


WHEELOCK, 
LOVEJOY (ai, 


& COMPANY, INC. 


136 Sidney St., Cambriage 39, Mass. (WAREHOUSE ASSN 
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NEW SHOP EQUIPMENT 


Gun Sprays Layup 
Of Reinforced Plastics 


The Little Giant, powered by com- 
pressed air, mixes two resins which 
originate from separate tanks with 
fiberglass from a large spool fed 
overhead along a boom unit. When 
the resins are forced through noz- 
zles they meet the chopped glass 
(cut any size by a series of blades 
in the gun) at a point approx 6 to 8 
in. from the gun nozzles. Resins im- 
mediately wet the chopped glass 
strands and continue to wet them 
on the way to the surface being 
sprayed. The gel continues on the 
surface as more glass and resins are 
sprayed. Unit sprays up to 8 lb per 
minute on any surface. One resin 
contains a catalyst, the other a pro- 
moter. Gel time is from 40 minutes 
to 4 hours. Applications include all 
types of mold work and die buildup. 

Spray-Bilt Inc, 3605 E 10th Court, 
Hialeah, Fla 


MORE DATA? Circle 97, inside back cover 
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Rigid Frame Torque Tool Offered 
In Improved, Lightweight Model 


RDI-30 for close-quarter tightening 
weighs 7 oz, is 8 in. long. Full 30 
in-lb of torque is exerted with only 
% in. of rotary travel, left or right. 
Dial indicator and lever mechanism 
are enclosed in an aluminum case. 
Graduations are balanced 30-0-30 in.- 
lb with minimum graduation equal 
to 1 in.-lb. 

Apco Mossberg Co, 1007 Lamb St, 
Attleboro, Mass 


MORE DATA? Circle 98, inside back cover 
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FIELD REPORT... 





New Hill Acme Division 

Hill Acme Co of Cleveland, 80 year 
old manufacturer of heavy-duty 
grinders, forging machines, shears, 
and special machine tools, has es- 
tablished a new material handling 
division that'll produce a line of C 
hooks, vertical coil tongs, and sheet 
and plate lifters for the steel and 
metalworking industries. 


Lockheed, B-L-H Merger? 
Lockheed Aircraft Corp has been 
studying the possibility of a merger 
with Baidwin-Lima-Hamilton Corp 
“but there is nothing definite beyond 
this,” says a spokesman for Lock- 
heed. Rumors, and a recently pub- 
lished report that merger was un- 
der consideration elicited the state- 
ment. 


$44.5 Million Ship Order 

Newport News Shipbuilding & Dry- 
dock Co has a contract from the Fed- 
eral Maritime Board for four cargo- 
passenger ships. Mariner-type vessels 
will be built for States Steamship 
Co, San Francisco, for use on routes 
between the West Coast and the 
Far East. 


Bell Gets $26 Million Copter Job 
Bell Helicopter Corp at Hurst, Texas, 
has contracts totaling $26 million for 
continued production of the Army’s 
jet-powered Iroquois and for de- 
velopment of an advanced version of 
the vehicle. New model HU-1B will 
have 1000-hp engine, compared with 
the current HU-1A’s 770. It'll carry 
eight passengers plus pilot and co- 
pilot. 


“| think I'm going to be offered a sales posi- 
tion. | overheard the boss saying he was 
going to ask me to hit the road.” 
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the unequalled production of 
ROTARY FEED 


in nonferrous milling 


If yours is like most plants, you’re wasting 
thousands of dollars and hours per year using 
knee and bed type milling machines. Over 
50% of the average plant’s nonferrous milling 
is face milling. Why accept the losses of slow 
speed machines? 


Nothing equals the speed of rotary feed! 
From single station “job shop” runs to mul- 
tiple station long run production, this Onsrud 

ach-Mil out-produces any machine in the 
field. Minimizes lost time for return feed, 
loading and unloading. Ends return feed 
cutter drag. Infinitely variable feed up to 
300 IPM. 


Delivered cost of this Mach-Mil is far less 
than quality knee and bed type machines... 
yet it has all the accuracy of the finest bed 
type machine. Equipped with 3,600 RPM 
head to give the recognized proper speeds for 
nonferrous milling. 


MM-48 ROTARY FEED VERTICAL 
MACH-MIL 


4 


Complete information ... write for Bulletin 1176 


ONSRUD MACHINE WORKS, INC. 


7712 LEHIGH AVENUE . NILES 48, ILLINOIS 
(Suburb of Chicago) 


Telephone: Niles 7-8700 e Cable Address: Onsrudmach 
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PROGRESSIVE DIES INSURE 


MASS PRODUCTION 
PRECISION & PROFITS 


3 Cylinder Lock Parts Produced 
with Speed and Economy! 


The ingenuity and precision designed 
into these B. Jahn Progressive Dies 
pays off in speed, economy and 
precision for millions of mass pro- 
duced components. 


In addition to eliminating many costly 
production operations, the parts pro- 
duced make up interchangeable pre- 
cision cylinder lock assemblies, mass 
produced for maximum service with 
economy. B. Jahn Dies may be the 
Key to your product profit problems. 


8 station progressive die — Stock: .040 cold 
rolled steel — Production : 80 pieces per minute. 


6 station lock part — Stock: .040 cold rolled 
steel — Production: 80 pieces per minute. 


7 station lock part die — Stock: .064 cold rolled 
steel — Production: 70 pieces per minute. 


Send for 
B. Jahn 
Brochure 
L Vi Today— 


THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 
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Field Report... 


$73 Million Letter Contract .. . 
.. . for additional A3J aircraft and 
associated equipment has _ been 
signed by the Navy and North Amer- 
ican Aviation. Contract covers pro- 
duction of the Vigilante during 
1961. Latest order brings to more 
than $300 million the total that Navy 
has invested in design, development, 
flight testing, and production of this 
advanced weapons system that can 
deliver both nuclear and non-nu- 
clear items. Follow-on won’t result 
in any increase in North American’s 
Columbus (Ohio) Division employ- 
ment, which is now approximately 
9000, because production program- 
ming was scheduled in anticipation 
of the contract. 


Heli-Coil Acquires Grip Nut 

Acquisition of Grip Nut Co of South 
Whitley, Ind, by Heli-Coil Corp of 
Danbury, Conn, has been approved 
by stockholders of both companies. 
Transfer was through exchange of 
stock. Grip Nut, founded in 1904, 
produces a complete line of special- 
ty fasteners. Heli-Coil, in addition to 
its line of screw-thread and screw- 
lock inserts, manufactures a line of 
related taps, tools, and gages. 


Barden Buys Into British Firm 


Agreement is being concluded be- 
tween the Barden Corp, Danbury, 
Conn, and EMO Instrumentation 
Ltd, Bracknell, Berkshire, England, 
for acquisition by Barden of a sub- 
stantial share interest in EMO. Both 
companies are engaged in manu- 
facture and sale of precision ball 
bearings. 


Trane Units to Be Made in Tenn 

Trane Co, LaCrosse, Wis, has trans- 
ferred manufacture of its self-con- 
tained line of commercial air con- 
ditioning units and furnaces from 




































































“Well, any noticeable change yet after drop- 
ping the bonus pay scale?” 
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ACCURACY ASSURED... 


...and complex contours produced 
at PLAIN-MILLING SPEEDS and FEEDS with 


JUST 5 MINUTES .. . is now required to machine 
the accurate 134”-wide cam path, in these heavy, 
cast iron cams, using a MAGNETRACE Automatic 
Profiler. Previous methods of producing these cuts 
required over 2 hours per-piece! 


the All-New MagneTRAC€ automatic Profiler 


TRADE MARK 


Designed, developed and built from the base up slide motions, and the overall precision and rigid- 
specifically for 360° profile milling under tracer ity make it possible for the MAGNETRACE to 
control, the MAGNETRACE is compact, rigidly produce copy milling with an accuracy comparable 
constructed, and has a powerful 7-speed spindle to that of precision, plain milling operations. 
drive for fast removal of heavy metal. This power- 
ful drive — plus the fact that the tracer follows the 
easily prepared steel template at a constant, pre- FOR COMPLETE INFORMATION 
set feed up to 80 inches-per-minute — makes it pos- . .. Write now for your free copy 
sible to mill complex, irregular contours as fast as 
; ° ; tn of the new P&W 8-page Circu- 
conventional machines produce plain-milling cuts. 
; Same” ner F lar No. 635. See how the 
Many jobs ordinarily requiring roughing and fin- y 
oa : ; : greatly increased speed and ac- 
ishing cuts are completed in a single pass. Finer 
finishes are obtained, and cutter life is greatly in- curacy of the MAGNE- 
, TRACE can be translated into 


creased! » 3 
actual dollars-and-cents sav- ty 

In addition, the extreme sensitivity of the unique ings in your shop. Pratt & Le ial 

MAGNETRACE tracer system (which requires a Whitney Company, Incorpor- deaiiemes* | 

stylus deflection of only .0002” to activate the drive ated, 11 Charter Oak Blvd., ee 

units) , the complete elimination of backlash in the West Hartford, Conn. 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 
MACHINE TOOLS -« GAGES + CUTTING TOOLS 
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Cost Less in the Long Run... 


... because PRATT & WHITNEY KELLER CUTTERS 
produce more accurately machined pieces per tool and 
run longer between grinds. The result is lower tooling 
costs than with other cutting tools which may cost less 
initially, but produce less. Correctly designed, precision 
manufactured from selected steels and inspected to meet 
rigidly high P&W standards, they are quality from start 
to finish! Now produced in both straight and taper shank 
types in a wide range of lengths and diameters. Available 


from stock at the P&W Branch Office near you. 


Write now for complete information. 


Pratt & Whitney Company, Inc., 
11 Charter Oak Boulevard, West Hartford, Conn. 


Ey 


™, Y * 


P 
WA S 
. THREAD ROLLING DIES * DUOCCONE DIES * TAPS © THREAD MILLING CUTTERS ¢ REAMERS .. . 


Pratt & WHITN EY. 


FIRST CHOICE FOR ACCURACY 
MACHINE TOOLS » GAGES e¢ CUTTING TOOLS 


Field Report... 


LaCrosse to its Clarksville, Tenn, 

plant. Change means a quarter of a 

million dollar investment in new 
| machinery, tools, and equipment for 

the southern facility. About 22 mod- 
| els of the Climate Changer, ranging 
from 3 te 15-ton capacities, will be 
turned out in Tenn. 


Thompson Ramo Wooldridge . . . 


... has taken over Radio Industries 
Inc, producer of transformers used 
in radio and TV products and ce- 
ramic disk capacitors used in all 
electronic circuitry. Company, with 
headquarters in Des Plaines, Ill, and 
other plants in Chicago and Marshal, 
Ill, employs 750. It’ll continue to op- 
erate autonomcusly as a TRW sub- 
sidiary. 


Topp-UIC Merger Approved 


Plan for merger cf Topp Industries 
Corp and United Industrial C-rp has 
been approved by stockholders cf 
both firms. Resulting company wil! 
be called United Industrial Corp 
Both organizations are engaged in 
research, development, and prcduc- 
tion for the missile and satellite pr-- 
grams and in the design and manu- 
facture of diverse products for in- 
dustry and government. 


United Research Corp Enlarging 
URC, a subsidiary of United Air- 
craft, will build two large facilities 
in the San Francisco Bay area. One 
will be a research and engineering 
center at Sunnyvale, the other a de- 
velopment and test center at Coyote, 
southeast of San Jose. About $12 
million has been committed over the 
next two years to the projects. Fa- 
cilities are expected to provide 
United Aircraft with increased space 
age capability. Emphasis will be 
placed on development of high per- 
formance propellants and synthesis 
of propellant ingredients, both or- 
ganic and inorganic. Materials re- 
search will be carried on, also. 


Sel-Rex Buys Meaker 


Meaker Co, Chicago manufacturer of 
automatic systems for continuous 
and batch metal processing or finish- 
ing, has been purchased by Sel-Rex 
Corp, Nutley, NJ, producer of metal 
plating processes and finishing sys- 
tems. 


American Foundry Co. . . 


wholly owned subsidiary of 
Chrysler Corp, has been made an 





| operating plant of Chrysler’s Forge 
and Foundry Division. Present AF 
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employment is approximately 1550 
at two plants in Indianapolis. V-8 
engine blocks and transmission cases 
for both the Chrysler-built Torque- 
Flite and PowerFlite automatic 
transmission are the principal prod- 
ucts of the plants. 


Wheelabrator Takes Over Lord 

Wheelabrator Corp, Mishawaka, Ind, 
manufacturer of blast cleaning 
equipment, has acquired 80% of the 
controlling stcck of Lord Chemical] 
Corp, York, Penna. Lord will con- 
tinue to produce its line of vibratory 
and barrel finishing equipment there. 


GE Expanding in Calif 

General Electric Co will spend $2 
million in expansion of facilities in 
the San Francisco Bay area. Com- 
pany is planning a new headquar- 
ters building in San Jose and an ad- 
ditional research lab near its pres- 
ent facility at Pleasanton. 


Southern Shock Absorber 

Heckethorn Manufacturing & Sup- 
ply Co, Dyersburg, Tenn, has de- 
veloped a new shock absorber that 
will prevent low-slung cars from 
scraping exhausts and rear bump- 
ers. Gadgets have complete spring- 
shock units which raise unloaded ve- 
hicles about 1% in. making possible 
300 to 600 lb of extra load. 


Fafnir Doubling in Conn 


Fafnir Bearing Co, New Britain, ao a because they Run Longer! 


Conn, is doubling the size of its near- 
by Newington plant. Addition will 
be started early this year and should ... PRATT & WHITNEY END MILLS give you the low- 
be ready by late fall. Expansion will 
enable the firm to process larger size est tooling cost for every finished workpiece. Correctly 
rings from start to finish in one floor 
operation. Currently only machining 
and heat treating operations are done expertly heat treated, precision ground and rigidly in- 


designed, carefully manufactured from selected steels, 


spected, Pratt & Whitney End Mills have everything it 





takes to produce finer finishes in less time and at lower 
costs. A complete line of types and sizes for every job 


requirement is available from stock at the P&W Branch 





Office near you. 
Send now for completely descriptive literature. 


Pratt & Whitney Company, Inc., 
11 Charter Oak Boulevard, West Hartford, Conn. 


hd saat 


+ MILLING CUTTERS © CUT-OFF BLADES © END MILLS © KELLER CUTTERS © KELLERFLEX BURRS... 














“Best man we've ever had on our Grievance | 


Commies” PRATT & WHITNEY, 
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Now 


AUTOMATIC 
POSITIONING 


with the 


DIXi y r, horizontal Btical jig borer 


offers you increased Fa) 

‘ACCURACY | ik, te 
VERSATILITY af Rh Be 
PRODUCTIVITY rm) ae Toe 


Fs 
f 


MBI has engineers available for consultation, guar- 
antees service by factory trained staff, and stocks 
Spare parts in New York.—Join the long list of 
leading aircraft and manufacturing plants through- 
out the United States which are using the horizontal 
optical jig borer. 

Demonstrations upon request at our conveniently 


located demonstration centers. 
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A DIVISION OF MACHINI . i 
475 Grand Concourse, Bronx 51, N.Y 


- 
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Field Report... 


at the Newington facility. Existing 
plant covers 220,000 sq ft and em- 
ploys 650. 


Continental Can Expanding in Fla 
Company is starting a $1 million ex- 
pansion of its Tampa plant. The 
120,000 sq-ft addition, which will 
bring total square footage to about 
420,000, will handle the firm’s in- 
creasing can lithographing and coil- 
shearing operations. Employment 
will rise from 450 to 600 there. 


Electrolizing Co Has Moved .. . 
. its Los Angeles operations into 
a new, larger 40,000 sq-ft plant at 
1947 Hooper Ave. Electrolizing is a 
preprietary process which deposits 
a high chromium alloy on the wear 
surfaces of metal parts to reduce 
friction, prolong wear life, and add 
corrosion resistance. Company also 
operates plants in Chicago Heights, 
Cleveland, and Providence. 


Ferro Corp, Cleveland... 

. is launching a $2.7 million ex- 
pansion of its Nashville, Tenn, fiber 
glass producing facilities. Most of 
the money will go into new ma- 
chinery including glass melting 
tanks, fiber-producing and fabricat- 
ing machines. Expansion will in- 
crease the plant’s production capac- 
ity by 75%. 


Westinghouse Gets Add-On 


To Polaris Contract 

Additional $5.2 million order has 
gone to Westinghouse Electric Corp 
under a Navy contract for initial 
work on launching systems equip 


Gee Wilson 


“Fudney, this is my nephew. He'll work with 
you till he’s ready to move on to something 
important.” 
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Exceptional uniformity and speed of heat treating, regardless of load 
density, help make a consistent profit-maker of this mechanized line 
of Surface batch-type furnaces at The Milwaukee Gear Company. 

Because of Surface Power Convection, Milwaukee Gear has much 
greater metallurgical control and uniformity of product than ever 
before. High-velocity wind penetrates the tightest loads; assures uni- 
form heat transfer whatever the size, shape, or alloy of the work. 

Carburizing case depths are hit right on the button which vary 
from a few thousandths to %e of an inch. This unusually flexible stand- 
ard rated furnace line consists of two Super Allcase® furnaces, a hori- 
zontal draw furnace, spray washer, DX® and RX® gas generators, 
and Autocarb® signalling dewpoint controller. 

Surface Power Convection cuts cycle times to a fraction. 

These advantages only suggest the profitability of Surface Power 
Convection. Ask your Surface representative to describe the most 
important development in convection heat transfer in 20 years. 

Write for Bulletin SC-182. 


SURFACE COMBUSTION : 2365 Dorr Street, Toledo 1, O. 
A DIVISION OF MIDLAND-ROSS CORPORATION 


In Canada: Surface Industrial Furnaces, Ltd., Toronto, Ontario 
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Higher-speed operation 
from built-in gauging 


New cam-lever linkage of the Di-Acro Model 36 shear 
provides a greater mechanical advantage than lever 
actions. This makes it easier to control both machine 
and material so that operation is easier, faster, safer. 

Quick-Set micrometer gauges set to hair-line ac- 
curacy in seconds. The new Model 36 shear is fast to 
set-up, fast to operate. To maintain tolerances to 
thousandths of an inch, an automatic hold down bar 
grips materials during shearing. Notching and slitting 
can be done easily by setting the adjustable ram stops 
to limit stroke length. Capacity of the machine is 16 
gauge steel. 

Steel, rubber, mesh and all shearable sheet materials 
(even some plastics) can be cut to die-accuracy with 
the new Model 36. 

Similar performance is also delivered by a range of 
other models down to 6 inches in width. For detailed 
information, call your Di-Acro distributor who is 
listed in the yellow pages of your phone book under 
Machinery— Machine Tools, or write us. 


DI-ACRO POWER SHEARS 


Di-Acro Shears of 12” and 24” widths are avail- 
able in power models. The standard model pro- 
vides continuous and single stroke operation. Vari- 
O-Speed model shears automatically at a range of 
speed from 30 to 200 R.P.M. or single stroke. 


fF gcr° a O’NEIL-IRWIN MFG. CO. 


405 8th Ave.+ Lake City, Minn. 


pronovaced ‘die-ock-ro” 
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Field Report... 


ing four nuclear-powered subs to 
fire the Polaris ballistic missiles. 
Equipment is being built at the Sun- 
nyvale manufacturing division in 
Calif. Newest order brings to $45 
million the total Navy awards to 
Westinghouse for development and 
production of Polaris launchers. 


General Steel Castings Corp . . . 


. is establishing an R&D lab at 
its Eddystone plant in Philadelphia. 
It’ll be equipped to carry out in- 
vestigations in the field of metal- 
lurgy, heat treatment, and foundry 
manufacturing processes. New faci- 
lity will conduct research on devel- 
opment of improved wear-resistant 
and high-temperature alloys steels. 


Foote Mineral Building in South 


Foote Mineral Co, Philadelphia, is 
making up its mind as to which of 
three sites under consideration will 
get a $3.5 million manganese refin- 
ing plant. Facility will employ about 
200 and will use an electric furnace 
process in the production of manga- 
nese. All of the locations under study 
are in the TVA area, New Johnson- 
ville, Tenn; a site in northern Ala- 
bama; and one in Kentucky. 


Gates Rubber Co Stretching 


Company reports that an additional 
$1.5 million worth of machinery will 
be installed in its Nashville, Tenn, 
plant which began limited produc- 
tion at year’s end. Latest investment 
(over the $15 million originally an- 
nounced) includes 12 tire-building 
machines, 16 curing machines, and 











“| wish they'd get toothpicks in there.” 
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Another Report on AIR-4 TOOL STEEL: 





“These clamping bars machined like a dream, 
and distortion was kept to a minimum.” 


The clamping bars above, of Bethlehem 
Air-4 tool steel, were made by Miller 
Tool and Die Company, Gloucester, N.J. 
John J. Nesbitt, Inc., Philadelphia, uses 
them for holding and expanding metal 
tubing. The dies, hardened to Rockwell 
C 57-58, were each machined from a piece 
of Air-4 154 in. thick, 34 in. wide, and 
about 8 in. long. The over-all tolerances 
were plus or minus .002 in. 


Easy to Machine, Low Distortion 

According to our local tool steel dis- 
tributor, Horace T. Potts Company, the 
customer reported that the machinability 
was “like a dream.” And they were also 
delighted with the lack of distortion 


during heat-treatment—“best distortion- 
resisting grade we’ve ever used for this 
type of die.” 

Hardens in Air at 1550F 

Air-4 is our new free-machining 
medium-alloy tool steel. It hardens in air 
at low temperature—about 1550F. It has 
excellent free-machining characteristics 
because of its addition of lead. Air-4 also 
has superior wear-resistance, high tough- 
ness, and deep-hardening properties, 
making it ideal for long tool life. 

If you would like to have additional 
information about Air-4, get in touch 
with your Bethlehem tool steel distrib- 
utor. Better still, order a trial bar and 
put it to work in your shop. 
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BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


The Direction 

of Grinding Marks 
Affects the Life 

of Tools 


It might be well to take a good look at 
your tool-grinding practice, because it 
has been proved time and again that the 
direction of grinding marks has a direct 
bearing upon tool life. This is especially 
true with such tools as deep-drawing dies, 
and punches that have a moving contact 
with metals under high pressures. 

No matter how fine or smooth the 
surface finish of ground tools may appear 
to be, don’t be fooled-—it actually has a 
saw-tooth contour. Material which moves 
parallel to the grinding marks shows 
much less tendency to “pick up,” or ad- 
here, than material moving across the 
grinding marks. But this “pick up” of 
material can’t be permitted on such tools 
as drawing dies, where it’s advantageous 
to grind in the same direction as the 
material moves. On some types of tools 
this kind of grinding is difficult, but the 
longer tool life justifies the effort. 
Punches which are ground longitudinally 
last much longer than those ground eir- 
cumferentially, the most common method. 
Here also, longitudinal grinding is in- 
convenient, but worthwhile. 

Although the direction of grinding 
on tools isn’t given much thought in the 
average shop, it is often a big factor in 
getting the best possible tool life, 


Send for 
TOOL STEEL LITERATURE 


if you would like to receive booklets on Bethlehem 
tool steels, indicate your choice on this coupon, and 
mail to Room 1041, Publications Department, Beth- 
lehem Stee! Company, Bethlehem, Pa. 


CD Oil and Air Hardening 


QO Special Purpose 


) Lehigh H (High 
Carbon, High Chrome) 


Bearcat 
! Tool Steel Selector 


Lt Hot Work 
High Speed 


] Carbon and Carbon- 
Vanadium 


Shock Resisting 
Hollow Bar 
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GHAMBERSBURG 


‘errthe Hammer Builders e 


DESIGNERS AND MANUFACTURERS OF THE IMPACTER 





When it a vital part, deciqn it to be 








a third rubber mixing machine. 
Gates will have 250 employees at 
work by spring with an increase to 
2000 expected at full production. 


MEMOS 


by BESS RITTER 


Although platinum is an expensive 
metal in its own right today, this 
wasn’t always the case because in 
he days of the Spanish conquis- 
tadores, gold was actually counter- 
feited by taking pieces of platinum 
and covering them with gilt. 


Today’s name is derived from theirs 
(which was “platina del Pinto— 
‘Plata’ meaning ‘silver’ and ‘Pinto’ 
being the name of the river where 
they first discovered the ‘plata’). 
This name stuck despite the fact 
that when the metal was first intro- 
duced into Europe in the 18th cen- 
tury, it was done so under the name 
of “white gold.” When the Russians 
discovered platinum in their Ural 
mountains they issued a platinum 
coinage. 


“Steam bakeries” were popular in 
England in the middle of the 19th 
century, as a result of a curious ma- 
chine which was patented in 1851 
by a man named Perkins. It incor- 
porated a series of sealed tubes filled 
with distilled water inside a stand- 
ard commercial oven. One end of 
these tubes sloped toward a nearby 
furnace, so that the water could be 
heated to the boiling point. The 
boiling water resulted in steam 
which heated the area around the 
tubes to bake bread. 


The principle behind the “steam 
bakery” oven was so successful that 
it’s still used today in many modern 
bakeries, because all fumes are elim- 
inated from the baking compart- 
ment and the heat can be controlled 
efficiently. However, some members 
of the bread-eating public of a hun- 
dred years ago took a less kindly 
view of this mechanical invention. 
This criticism was summed up by 
one woman who stated, “I don’t 
want my bread steamed. I want it 
baked.” 
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Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover. 


MACHINES AND ATTACHMENTS 


T AUTOMATIC PROFILER—Pratt & 

Whitney Co, Charter Oak Blvd, West 
Hartford 1, Conn. 8-page circular 635 con- 
tains data on the Magnetrace designed for 
self-feeding 360° profile milling under 
tracer control. Tracer follows templet at 
constant preset feed up to 80 ipm; seven 
spindle speeds range from 375 to 5200 rpm. 
Operational details and specifications in- 
cluded. 


2 HYDRAULIC SHEARS — Verson 

Alisteel Press Co, 9300 S Kenwood 
Ave, Chicago 19, Ill. 8-page bulletin VHS- 
59 illustrates and describes line ranging 
in capacity from 8 ft of %-in. mild steel 
to 12 ft of 1%-in. Typical models pic- 
tured with specifications, design, and con- 
struction features. 


3 SAWS—Peerless Machine Co, Ra- 

cine, Wis. 12-page bulletin 6601 il- 
lustrates and describes high-speed metal 
bandsaws available in three models with 
12 x 16-in. capacity; 4 page bulletin 6500 
gives details on Speedy-Cut power hack- 
saws; 4-page bulletin 7000 contains illus- 
trated information on full line of power 
metal cutting saws. 


4 VERTI-SLIDE MACHINE—Torring- 

ton Manufacturing Co, Machine Di- 
vision, Torrington, Conn. 6-page bulletin 
V-81 gives detailed operating features and 
specifications for the new V-81 vertical 
four-slide machine. Machine capacity is 
1%-in. max strip width, 0.062-in. max 
strip thickness, 0.162-in. max wire di- 
ameter. 


5 AUTOMATIC DRILLING AND 

TAPPING UNITS—Aypneumat Inc, 
647 W Virginia St, Milwaukee 4, Wis. 
24-page bulletin 5810 contains technical 
data on operation and selection of air or 
hydraulic powered units. Applications and 
specifications included. 





a TWO-DIMENSION TRACER FOR 

LATHES—Jones & Lamson Machine 
Co, Machine Tool Division, Springfield, Vt. 
4-page bulletin illustrates and describes 
hydraulically powered carriage tracer for 
J&L turret lathes. Tracing feeds range 
from % to 18 ipm. Four completely auto- 
matic tracing cycles are available on a 
single machine. 


7 GEAR FINISHING PROCESS—Na- 

tional Broach & Machine Co, 5600 
St Jean, Detroit 13, Mich. 4-page bulletin 
H-57-2 discusses Hard-Gear tooth honing 
for production of quiet gears. Equipment 


| 
| 
| 


“Hide it in the suggestion box—he'll never 


| 
find it there.” 
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WYCKOFF STEEL PRODUCTS « 
Carbon, Alley and Leaded 
Steels + Turned and Polished 
Shafting » Turned and Ground 
Shafting * Large Squares 
Wide Flats up to 12%4"x 2%" 
and 14°x 114" © All types of 
Furnace Treated Steels includ - 
ing Carbon Corrected Steels 


Your assurance for: 

1. Straightness 

2. Superior Surface Finish 
True Tolerance 
Uniform Machinability 


Ideal Stress Patterns or 
other Physical Properties 


Service that Satisfies 


You will save Time, Metal and 
Money when you specify 
Wyckoff Steels. 


AD STEEL g 
oh "£ 
~ ty 


YCKOFF 


STEEL COMPANY 


GENERAL OFFICES: 
Gateway Center, Pittsburgh 30, Pa. 
Branch Offices in Principal Cities 


Works: Ambridge, Pa. 
Chicage, lil., Newark, N.J.—Pytnem, Conn, 
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Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover. 


illustrated and described with recommend- 
ed practice for manual, semi-automatic, 
and fully automatic operation. Capacities 
of machines listed. 


TOOLS AND ACCESSORIES 


A MICROMETER—Linke Aviation Inc, 
Binghamton, NY. 8-page illustrated 
bulletin gives details on new Model 214 
Fringecount, a combination interferometer 
and bi-directional digital counter. Auto- 
matic electronic counting circuit gives ab- 
solute measurement to within one millionth 
of an inch. Instrument measures square, 
rectangular, and round parts. Measuring 
capacity is 0 to 2-in. count range. 
MILLING CUTTERS—Aber Engi- 
Milling Cutters — End Mills — Blades — Boring Tools — Arbors — Flywheels DS ae Weck fon Wuanted Wen 
16-page bulletin 52-59 contains technical 
data on curved tooth milling cutters of all 
types. Sharpening information provided 
Th ® Products as well as page of useful data that in- 
ese ove oy cludes decimal equivalents and wire gage 


standards. 


can help you Cut Costs! JQ SHEAR KNIVES—Americon Sheer 


Knife Co, Homestead, Penna. Illus- 
trated brochure describes line for all metal- 
. ° : one i is cutting applications. Sections cover each of 

The entire line of Lovejoy Milling Cutters and Accessories = ale ua Aa Wabees aeuntnor ait 


designed to aid you in getting better production at less cost. poeeemnpaiions for specific —_ ae 
P . —— mation prov on rotary slitter knives, 
If you are not now using Lovejoy products, we invite you to do entien ediien,” quate thelte, Uhelie 


* machine and galvanizing rolls, and punches 
so at first opportunity. yt 
Lovejoy precision-engineered tools include: 11 CLAMPS AND FIXTURES—Con- 


2 : forming Matrix Corp, 821 Toledo 
Inserted-tooth milling cutters (face, side, end, slotting and Factories Bldg, Toledo 2, Ohio. Mlustrated 
boring) which feature husky, forged steel housings; exclusive Seanad Gibb abpansuing chem torte 
Lovejoy “positive-locking” blade assembly; a variety of dozens ing masks and parts, and standard and 

d f si special fixtures used to speed up produc- 
of models and hundreds of sizes. tion in color decoration of mass produced 


‘ products. 
Blades: H.S.S., Vasco Supreme and carbide. These are inter- 
P ° ; “ TOOLING SYSTEM—Valenite Met- 
changeable over a wide range of housing sizes, and Type “A” 12 als, Box 205, Royal Ock, Miah. ri 
face milling blades will fit any standard Lovejoy Type “A” cutter oom Be ng Aa aw ng A Bh eh on 
of 4%” to 24” dia. All Lovejoy blades are carried in stock, ready plex multi-point and multi-diameter tool- 

: . é ‘ : : ing. Complete range of styles and sizes 
for immediate shipment. Special cutters are a Lovejoy specialty. including. penitive, aeuteal, end sapative 
rakes and varying lead angles are listed 
along with engineering data and ordering 
information. Dimensional drawings ac- 
company each style of cutter body, cart- 


NEW “JOYDEX” ridge, insert, and accessory. 

: : . 1 SOFT-FACE HAMMERS — Metal- 
This performance-proved face mill features indexable craft Alloy & Plastic Co, 1039 Me- 
blades for low cost-per-edge cutting. Exclusive design morial Ave, West Springfield, Mass. 5-page 
catalog illustrates and describes full range 
of plastic hammers with or without re- 





improvements include — adjustable anvils + extra deep 
chip flutes «+ fast, easy indexing +« sweep blades for fine 
finish * double positive, or combination positive and neg- 
ative rake angles merely by changing blades + rugged, 
one-piece body «+ large locking screws. Try out a new 


“Joydex” and prove its superiority! (“Joydex"’ data sheet 
is yours for the asking). * fil Ry 











® Catalogs — include: “Face Mill Catalog No. 31; Side Mill 
Catalog No. 32; Type “S” Bulletin; Arbor Catalog No. 33; “Speed 
and Feed” Calculator. Write today for copies desired. 


LOVEJOV TOOL COMPANY, INC. “Don't forget that besides ourselves, these 
Springfield, Vermont, U. S.A. records must be clear to fax men oad Con- 


gressional Committees.” 
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proven design features... 


Here is the second in the entirely new, field-tested 
line of heavy duty Nebel Lathes, extending Nebel 
economies even further into the heavy duty field. 


The rugged, proven design Nebel Model 2516 Engine 
Lathe is built to the complete A.S.A. standards and 
tolerances of accuracy for engine lathes. It offers you 
more accuracy, more power, more and higher spindle 
speeds than ever before available from Nebel. 


e Heavy duty 3-bearing spindle with zero precision 
bearings. 


e 18 spindle speeds through complete gear range... 
up to 1500 RPM . . . streamlined speed selection. 


e 60 feeds, 60 thread changes . . . all directly read. 
e Automatic lubrication. 


e Wide design carriage with 146 square inches of 
bearing surface on bed ways. 


e Double-wall one piece totally enclosed apron with 
simplified controls. 


e End gearing totally enclosed in self-lubricating 
housing. 


e Power traverse heavy duty tailstock with rugged 
thrust lock. 


e Rigid box girth design bed . . . hardened and 
ground steel bedways. 


Write for new, fully descriptive Bulletin No. 213, 


Nebel Lathe Division - Nebel Machine Tool Corp. 
3407 Central Parkway, Cincinnati 25, Ohio 


Other entirely new, proven design Nebel Lathes 
now available: 


e Heavy Duty Model 2013 (Bulletin 212) 
e Standard Duty Model 2516-20 (Bulletin 214) 


e Heavy Duty Extension Bed Gap Lathe Model 
HXB 26/45 (Bulletin 211) 


N/eBEL 
HEAVY DUTY ENGINE LATHE 


entirely new, proven design 


NEBEL MODEL 2516 HEAVY DUTY ENGINE LATHE 








Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover. 


placeable screw-on plastic tips. Includes de- 
scription of new “no-bounce” hammer, 
babbitt hammers, and temper drifts. 


14 END MILL SHARPENING FIX- 

TURE—Steptool Corp, 3613 E Olym- 
pie Blvd, Los Angeles 23, Calif. Mlustrated 
literature contains infcrmation on Air-Flo 
attachment that eliminates all meta! to 
metal contact with a film of air, giving 
super-sensitive feel to the operator’s hand. 
Range is 1/32 through 2%-in.-dia end 
mills or router bits. 


15 MAGNETIC TAPE RECORDER— 
Ampex Data Products, 984 Charter 
St, Redwood City, Calif. 20-page booklet 
on the FR-100B gives data on this high- 
performance, general-purpcse recorder /pro- 
ducer. Performance figures for direct, FM, 
pulse duration modulation, and digital re- 
cording are included. Accessories which 
suit the modular machine to many indi- 
vidual requirements are described; variet. 
of on-the-job applications shown. 


16 ANALOG COMPUTERS—Computer 

Systems Inc, 611 Broadway, New 
York 12, NY. 4-page illustrated brochure 
covers line of general and special-purpose 
units and accessories. Also describes the 
Dystac system which incorporates the iter- 
ative capability of digital computers while 
maintaining the speed and ease of use of 
analogs. 


1 DIGITAL MAGNETIC-TAPE RE- 

CORDER/REPRODUCER SYSTEMS 
—Consolidated Electrodynamics Corp, Data- 
Tape Division, 360 Sierra Madre Villa, 
Pasadena, Calif. 4-page illustrated bulletin 
1618 describes CEC’s 5-681 digital tape 
recorder/reproducer transport which op- 
erates at speeds up to 30 in. per second, 
and the 5-682 that operates up to 150 ips. 
Both are designed to meet a broad range 
of computer, industrial, military, and lab 
requirements. Includes detailed descrip- 
tion of operating characteristics and spe- 
cifications. 


HEAT TREATING AND WELDING 


18 FLAME-CUTTING MACHINE - 
Air Reduction Sales Co, 150 E 42nd 

St, New York 17, NY. 8-page catalog, form 
. ° : . ADC 899, contains information on the 
— ore companies all over the United States are now avail- Linagraph, a machine of pantograph de- 
ing themselves of our creative en ; ; ihe sign for straight line and shape cutting 
g gineering staff, modern plant and equip pn Pe pe ee edn Foy e~ 


ment, to design and build their special tools, jigs, fixtures and machines. production. Illustrates principal features 
Over 50,000 square feet, filled with precision production equipment, a eee aa cae toe 


enables us to build fine tools and special purpose machines to your exact- and adaptability to various tracing devices. 
ing requirements. Increase the efficiency of your operation with special RESISTANCE WELDERS—Federal 
tools that do the job better—faster—more economically . . . designed 19 \echine @ Welder Co, Warren, Ohio. 
and made by Columbus Die-Tool. gee ke ct ea pesca 


FREE: New brochure listing complete facilities and equipment. Write today. 20 OVENS—Biue M Electric Co, 188th 
@ Chatham St, Blue Island, Ill. 4- 


page bulletin 6950 covers Ultra-temp ovens 
for applications requiring temperatures to 
1300 F; capacities from 1 to 36 ecu ft, 


as well as for AF Spec. MIL H-6088A. 
Information on recirculating ovens, minia- 
ture batch ovens, mechanical convection 
models. 


~" AND MACHINE COMPANY 2] HELIARC MANUAL WELDING 


EQUIPMENT — Linde Co, 30 E 


e 42nd St, New York 17, NY. 20-page cata- 

P.O. BOX 750 COLUMBUS, OHIO log F-8982E covers equipment for manual! 

SERVING INDUSTRY SINCE 1906 welding of all commercial metals ranging 

from thin gage to % in. thick. Mlustrates 

variety of torches; lists accessories avail- 
able for each in tabular form. 


Columbus Die-Tool can help! 





Designers and manufacturers of 
Jigs « Fixtures e Special Tools ¢ Units 22 WELDING CURRENT LEAKS — 
for Machine Tools « Builders of pn nna Manage pn ny A Ae pay 

> ichita, ans. 4-page bulletin CC-59, 

Machine Tools Complete “Causes and Cures for Hot Running Weld- 
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ing Cables and Connections,” contains in- 
formation on how to maintain welding 
equipment. 


23 BRAZING TEMPERATURE CON- 

TROL—Leeds & Northrup Co, 4934 
Stenton Ave, Philadelphia 44, Penna. 4-page 
Process Data Sheet 660 (2) describes op- 
eration of L&N’s master-slave program 
control system being used in brazing of 
stainless steel honeycomb panels. Includes 
a schematic which illustrates flexibility of 
system; table describing each compon- 
ent; graph which shows how system can 
take the product through a typical pro- 
gram. 


24 STAINLESS STEEL ELECTRODES 

—Harnischfeger Corp, 4400 W Na- 
tional Ave, Milwaukee 46, Wis. 4-page bul- 
letin R-49 gives full specifications in tabu- 
lar form on line covering all AWS-ASTM 
types. Includes chemical range of de- 
posited weld metal, mechanical proper- 
ties and color code. 


2 TEMPIL® PRODUCTS — Tempil® 

Corp, 132 West 22nd St, New York 
11, NY. Revised brochure lists 80 new 
temperature ratings of Tempilstiks® and 
Tempilaq® covering range from 113 to 2500 
F in spaced intervals. Tempil® pellets are 
available in 90 temperature ratings up to 
2700 F. 


PLANT SERVICE EQUIPMENT 


2 RUST AND CORROSION CON- 

TROL—Rust-Oleum Corp, 2799 Oak- 
ton St, Evanston, Ill. 38-page manual 259 
describes New Color Horizons System that 
stops rust and provides color finish in a 
system of specially formulated primers 
and colorful top coatings. Gate-fold spread 
shows 67 actual color standards available. 
Other systems described in detail include 
water-resistant; heat-resistant; floor coat- 
ing; heavy-duty chemical resistant; gal- 
vanized metal coating; wire fence roller 
coating; and new Speedy-Dry system fea- 
turing coatings that dry in less than 30 
minutes. 


2 PRODUCTS FOR CHEMICAL 
CLEANING — Chas Pfizer & Co, 
Chemical Sales Division, 630 Flushing Ave, 
Brooklyn 6, NY. 19-page technical bulletin 
102 contains data on stainless steel clean- 
ing; cleaning aluminum metal and alu- 
minum alloys; alkaline derusting and paint 
stripping; cleaning cast iron-glass forming 
molds; and general chemical cleaning. 
Products for each application discussed. 


28 HOT AIRLESS SPRAY PAINT 

SYSTEM—Nordson Corp, Amherst, 
Ohio. 8-page bulletin pictures and describes 
features and advantages. Typical units il- 











PRECISION 
PRODUCTION 
PROBLEMS ? 








NEW! ALIGNMENT 
INTERFEROMETER 


Accurately measures 
small changes in 
angle over a range 
of 30 seconds of arc 
(+15 seconds). Easy 
direct scale read- 
ings to 0.2 seconds 
(0.000006”). 


BENCH 
COMPARATOR 


Exclusive under- 
stage illumination— 
no complex set-ups, 
no holding fixtures 
for most work. Mag- 
nified silhouettes 
show errors instant- 
ly. Reads to 0.0001” 
with optional mi- 
crometer stage. 


DR-25 

OPTICAL GAGE 
Direct scale reading 
to 0.0001” .. . Oo” 
to 3” range without 
gage blocks .. . ac- 
curate to 0.000025”. 
See precise measure- 
ments at a glance. 


NEW 
TOOLMAKER’S 
MEASURING 
MICROSCOPE 
Quickly measures 


Opaque or transpar- 
ent objects of any 


curate to 0.0001”; 
angular, to 1 minute 
of arc. 





Here’s help from 


Bausch & Lomb 


TOOL DESIGN 
INSPECTION 
FABRICATION 
MEASURING 
_TESTING 


STEREO- 
MICROSCOPES 


Magnified 3-D views 
of tiny ports. Dust- 
proof, shockproof, 
can be mounted 
right in machine or 
fixture. Speeds as- 
sembly, inspection. 
Most complete line, 
widest fieid of view. 


OPTICAL AIDS 

CATALOG 

Time-and-money-sav- 

ing data on Surface OPTICAL AIoS 





Comparators, Indus- 
trial Magnifiers, Ma- 
croscopes, Micro- 
scope Bodies, Mi- 
crometer Discs, Wide 
Field Tubes, Brinell 
Microscopes, Shop 
Microscopes. 


MAIL COUPON TODAY FOR VALUABLE DATA 


BAUSCH & LOMB OPTICAL CO. 
61801 Bausch St., Rochester 2, N. Y. 


Please send literature on optical production 
(] Alignment Interferometer [_] Bench Com- 


parator [_] Toolmaker's Microscope [_] Ster- 
eomicroscopes [] Optical Aids Catalog 





a 
z 
a 
contour. Linear, ac- g aids checked below: 
g 
@ 0 0r-25 Optical Gage 
1 oe es We ee Fe ee 


‘Why don’t you run along now and find some 
ether guy who'll let you assert your ego!” 
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This recent Goss & DeLeeuw devel- 
opment has already received uni- 
versal acclaim as an outstanding 
achievement. 


Free Literature 


To order any of these bulletins, circle 


corresponding number inside back cover. 


lustrated as well as accessories and ap- 
plications. 


29 BLAST CLEANING BARRELS— 
Pangborn Corp, Hagerstown, Md. 
16-page bulletin 706 covers features of 
standard duty line of Rotoblast cleaning 
barrels from 1% to 18 cu-ft capacity. In- 
cudes photos, dimensions, and specifica- 
tions of each of the five barrels described, 
plus series of case histories. 


30 ELECTROPLATING EQUIPMENT 
—Frederick Gumm Chemical Co, 588 
Forest St, Kearny, NJ. 8-page bulletin 
describes line of equipment and supplies 
including immersion heaters, steam gen- 
erators, vapor degreasers, spray washing 
machines, temperature controllers, recti- 
fiers, filters, tanks, racks, baskets, and 
plating barrels. Testing equipment covered. 


. BLAST CLEANING MACHINES— 

Sanstorm Manufacturing Co, Dept 
AM-2, PO Boz 1178, Freano, Calif. Catalog 
594 contains information on open top and 
closed top pressure sandblast machines; 
nozzles to be used in variety of operations; 
data tables on ratios of nozzle bore sizes 
to compressor capacities; and operator ac- 
cessories. Request direct on company let- 
terhead. 


3 BARREL FINISHING SYSTEM— 

Carborundum Co, Niagara Falls, NY. 
Brochure, “The Abrasives’ Workshop,” 
provides information on CARBOtrol Sys- 
tem. Discusses case history of manufac- 
turer in which costs were reduced from 
$10.45 per hundred pieces to $6.50 per 
thousand. Tumbling media and compounds 


In speed, ease of tooling and pre- as 
cision finishing, the “1-2-3” chucker 3 
* * . dated V Corp, 1775 Mt Read 
provides engineering advantages Bled, Rochester 3, NY. 16-page bulletin 
which result in vastly greater production 8-20 illustrates and describes principles 
at a fraction of parts’ costs by other ’ << - ‘ and features of Roots high-vacuum units; 
ethods applications; operation; pumping systems 
m . , : covered in detail. 


HIGH-VACUUM PUMP — Consoli- 


33 SUSPENSION SCALE—W C Dillon 
makes this machine ideal for short-run re- pone rh gh pond ye oy 


Easy, fast change-over from job to job 


illustrates and describes Model P hook 
seale. Applications, specifications included. 


PARTS AND MATERIALS 


quirements. Sturdy construction, power 
and speed make its advantages also ap- 
parent on long runs. 


iii Lil —e aS . : 

1-2-3" means ability to handle 34 VARIABLE SPEED SHEAVE—T 
work requiring machining opera- B Wood's Sons Co, Chambersburg, 
tions on one, two or three ends si- ee i ce ae tee 

escri new stationary contro or 
multaneously or in sequence — a standard V-belts. The  positive-locking 
method exclusive with Goss & sheave is available with two, three, or four 
grooves. Tables aid in proper selection. 
DeLeeuw and offered on this ma- Sure-Grip companion sheaves and Quick- 
chine. Slide motor bases also covered. 
i PILLOW BLOCKS—Browning Man- 
ufacturing Co, Maysville, Kv. 4-page 
‘4 ult Papp 
5 . 
on Omg 


bulletin BU-102-A covers features of mal- 
leable tapered roller units with eccentric 
locking collar and elongated bolt holes. Spec- 
ifications and list prices, comparison chart, 
and table of load ratings included. 


36 STANDARD AND SPECIAL 

TORQUE MOTORS — Ohio Electric 
Manufacturing Co, 5400 Dunham Rd, Maple 
Heights, Ohio 4-page bulletin 208A illus- 
trates and describes ac and de fractional 
hp types. Technical data includes character- 
istics, typical applications, duty specifica- 
tions, sizes and ratings. Ratings in oz-ft 
for 100, 50, 25, and 10% of locked service 
given for over 50 motors comprising the 
line 


37 SEALS AND FASTENERS—APM 

Corp, 252 Hawthorne Ave, Yonkers, 
NY. 16-page general catalog 359A covers 
entire line of high-pressure, vibration-re- 


iustrated literature available 
promptly on request. Send 
samples of your work for time 
and cost estimates. 





MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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commercial specifications, brief descriptive 
text, and engineering drawings provided. 


38 GENERAL PURPOSE CONTROLS 

—General Electric Co, Schenectady 
5, NY. 7T2-page. bulletin GEC-1260D in- 
cludes complete product description of mo- 
tor starters both manual and magnetic; 
contactors; relays; solenoids; limit switches; 
pushbuttons; static control; and pilot de- 
vices. Horsepower selection charts are 
listed for motors from 4 through 200 pro- 
viding quick selection of starters, heaters, 
and pushbutton stations necessary for con- 
trol. 


sistant products. Tabular data, military and | 
| 
| 
| 
| 


3 AIRCRAFT TUBING SPECIFICA- 

TIONS—Tube Distributors Co, 1389 
Kellum Place, Garden City, NY. Designed 
in the shape of a file folder, chart con- 
tains information on dozens of items in- 
cluding applications, specifications, physi- 
cal, and chemical properties. Inclu:jes list 
of 18 ways to save money in steel tubing 
purchases. 


4 SELF-RETAINING ASSEMBLY 

FASTENERS—Robin Products Co, 
27027 Groesbeck Highway, Warren, Mich. 
8-page brochure covers wide range cf 
metal fasteners for a variety of original 
equipment manufacturing, installation, and 
assembly operations. Includes expanded 
standard line and custom-designed items 
for special installations. 


4 CAST BRONZE ALLOYS—Renewal 

Service Inc, 17th @& Lehigh Aves, 
Philadelphia 32, Penna. Brochure tabulates 
chemical and physical specifications of 29 
cast bronze alloys. Indicates compressive 
strengths of selected alloys and how these 
properties vary with thickness of the metal. 
Includes comparative listing of latest spec- 
ifications. 


42 HIGH ALLOY CASTINGS—Duraloy 

Co, Scottdale, Penna. 20-page cat- 
alog G-159 covers static, centrifugal, and 
shell molded castings. Technical data in- 
cludes physical properties table for corro- 
sion resistant, heat resistant, and abrasion 
resistant alloys plus standard designation 
and stress temperature curves for selected 
high alloys. 


43 ALUMINUM SCREW MACHINE 

STOCK—Aluminum Co of America, 
1501 Aleoa Bldg, Pittsburgh 19, Penna. 
120-page manual contains three main sec- 
tions detailing properties, specifications, 
estimating information, and shop prac- 
tices for machining the metal. Titled 
“Screw Machine Stock—Estimating and 
Operating Data,” it has an oil-resistant 
cover and section tabs for easy reference. 


i 


Oa 


_|l Vy | (lat ATALO- 


“Not a single piece rejected and you call 
yourself an inspector!” 
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IN PHILADELPHIA, see Air-Loc and WEDGMOUNT at the Plant 
Maintenance and Engineering Show — January 25- 28, 1960. 


NO MORE ANCHOR BOLTS 
TO HOLD YOUR MACHINES 


WHEN YOU USE THE 


You just set the 
machine on Air-Loc 
mounts and it 
operates without 
vibration and at a 
greatly reduced 
noise level. Patented 
Air-Loc grips the 
machine to the floor. 


New WEDGMOUNT 
with Air-Loc on top 
and bottom provides 
instant precision 
leveling of your 
precision machines 


WARCO £150 inclinable punch press 
installed on four 8” x 8” heavy 
duty WEDGMOUNTSs. 





Send for the free bulletin 
which describes this low-cost 
way to get improved machine 
performance with less noise. 


Clark-Cutler-McDermott Co. 


100 W. Central Street + Franklin, Massachusetts 
a 
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American Tool Works Co, Cincinnati, has named Robert S Alter (left) board chairman 
to succeed James B Doan who has retired. Mr Alter was previously executive vice presi- 
dent and foreign sales manager. John C Hussey Jr (center) has been promoted from as- 
sistant sales manager to sales manager. J Coleman Hussey Sr has retired as vice president 
and domestic sales manager. Glenn R Kraus (right), sales engineer, has been appointed as- 


sistant sales manager 


NAMES IN THE NEWS... 


Black & Decker Mfg Co, Towson, 
Md, has appointed John M Fox di- 
rector of manufacturing. He has been 
serving as manager of the Hamp- 
stead, Md, plant. Thomas M Griffith, 
quality control manager, has been 
named director of quality control. 


Worthington Corp, Harrison, NJ, has 
named Aloysius M Tullo a group 
vice president replacing Elston J 
Tribble who has resigned. Mr Tullo 
is vice president and general man- 
ager of the Harrison Division. Wil- 
liam A Finn, general manager of the 
Holyoke (Mass) Division, has been 
appointed general manager of the 
Harrison Div. Frederick B Seel, 
manager of engineering at Holyoke, 
has been made general manager. 


Illinois Tool Works, Chicago, has elected Silas S Catheart (left) vice president for cor- 
porate planning. He will also serve as administrative assistant to the executive vice president. 
James D Norman (center), sales manager of the Fastex Division, Des Plaines, Ill, succeeds 
Mr Cathcart as general manager there. Harold Byron Smith Jr, previously engaged in en- 


Hill Acme Co, Cleveland manufac- 
turer of heavy-duty grinders, forg- 
ing machines, shears, and special 
machine tools, has appointed Homer 
McDaniel sales manager of its new 
Material Handling Division which 
will produce a line of C hooks, ver- 
tical coil tongs, and sheet lifters. 


Rivett Lathe & Grinder Inc, Boston, 
has appointed Thorwald S Ross Jr 
vice president, manufacturing. He 
was formerly associated with Saco- 
Lowell as quality control engineer 
of the Textile Machinery Division at 
Greenville, SC. Walter C Wood- 
worth, purchasing agent, has been 
named production and procurement 
manager. William R Wright suc- 
ceeds Mr Woodworth. 


gineering and product development, takes over Mr Norman’s former post 


150 


Cone Automatic Macnine 
Co, Windsor, Vt, has appoint- 
ed Robert R Rhodehamel 
general manager. Mr Rhode- 
hamel was formerly vice pres- 
ident of Patt Brothers Ma- 
chinery Co, Willoughby, Ohio, 
and prior to that was vice 
president and general sales 
manager of National Acme 
Co, Cleveland 


General Motors Corp has named 
Lowell A Kintigh chief engineer at 
Buick Motor Division. Formerly as- 
sistant chief engineer at Oldsmobile, 
he succeeds Oliver K Kelley, recent- 
ly appointed technical assistant to 
the general manager of the newly 
created Defense Systems Division 
of GM. 


Duplex Manufacturing Corp, Fort 
Smith, Ark, manufacturer of metal 
specialties and shapes, has named 
Nelson E Bartoo president of the 
company which is a subsidiary of 
Pendleton Tool Industries Inc, Los 
Angeles. Mr Bartoo, who has been 
in charge of Pendleton’s contract de- 
partment, succeeds Paul C Coe who 
has retired. 


Van Norman Machine Co 
has elected George P Burns 
vice president and sales man- 
ager, machine tools. He was 
previously sales manager, ma- 
chine tools 
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South Bend Lathe Ine, sub- 
sidiary of American Steel 
Foundries, has elected John 
F Probst president. Former- 
ly vice president, he succeeds 
Russel E Frushour who has 
retired but will continue as a 
director and consultant 


Ford Division of Ford Motor Co has 
appointed H F Copp assistant chief 
engineer, truck product engineering; 
D N Frey assistant chief engineer, 
car product engineering; J L Hoo- 
ven assistant chief engineer, light 
vehicle engineering; and H L Misch 
executive engineer, current car 
product engineering. 


Torrington Manufacturing Co, Tor- 
rington, Conn, has appointed Erman 
V Cavagnero chief design engineer 
in the Machine Division. Werner 
Vogt has been named chief develop- 
ment engineer. 


ACF Industries Inc has elected Rus- 
sell C Taylor president and James F 
Clark chairman of the executive 


National Broach & Machine Co, Detroit, has elected Ben 
F Bregi (left) vice president, manufacturing and research, 


and T S Gates (right) vice president, 
formerly vice 


of the company 


president, engineering, succeeds Max B Ment- 
ley who has retired. Mr Gates was previously chief engineer 


Niagara Machine & Tool Works, Buffalo, has named Edwin 
A Munschauer Jr (left) director of research. H Stanton 
Cheyney, assistant service manager, succeeds Mr Munschauer 
as service manager 


committee. Mr Clark has been pres- 
ident of the company since 1954. Mr 
Taylor has retired (at 55) from the 
American Can Co as an executive 
department vice president and di- 
rector. 


Norton Co, Worcester, Mass, has ap- 
pointed Norman P Johnson assistant 
chief industrial engineer, He joined 
the company as a time study engi- 
neer in 1951. 


Beckman Instruments Inc, Fullerton, 
Calif, has promoted Bruce Johnson 
from production manager to manu- 
facturing manager of the Helipot Di- 
vision, maker of precision compon- 
ents for electronic instruments and 
systems. 
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Rockford Machine Tool 
Co, Rockford, Ill, has elected 
Kenneth M Allen president. 
Formerly executive vice presi- 
dent, he succeeds Harry B 
Newton, named board chair- 
man. Robert C Christenson 
has been named vice president 
and secretary and Howard H 
Swenson assistant secretary 


Bendix Aviation Corp has named 
Milo F McCammon genera] manager 
of the Eclipse-Pioneer Division, 
Teterboro, NJ. Formerly assistant 
general manager, he succeeds Roy H 
Isaacs, now vice president in charge 
of government relations for the cor- 
poration. James E Bevins, director 
of engineering, takes over Mr Mc- 
Cammon’s former post. 


Vitro Corp of America, New York, 
has elected Frank B Jewett Jr presi- 
dent. Formerly executive vice pres- 
ident, he succeeeds J Carlton Ward 
Jr, named board chairman. Com- 
pany is engaged in research, devel- 
opment, engineering, and production 
for the nuclear, chemical, metallur- 
gical, and electronics industries. 


acturing Co, Philadelphia, has pro- 
moted Norman R Amberg (left) from works manager to 
Mr Bregi, plant manager of the Yale Materials Handling Division. 
Thomas H Olson, assistant works manager, succeeds Mr 








Changing 
Versatility... 


ALORIS 
TOOL POSTS & 
TOOL HOLDERS 


No other tool does all that the Aloris 
Tool Post does. No other Tool 
Holders can be changed so simply 
and accurately ... and no other 
line is so complete! 

You can change quickly and easily 
from one lathe operation to another. 
To remove the tool and tool holder 
you are working with, simply flip 
the handle and slide the tool holder 
out. Slide in the second tool holder, 
with the locked in tool bit in the 
exact pre-set position, flip the handle 
back and you’re ready to run. What’s 
more, you eliminate entirely the use 
of shims as each Aloris Tool Holder 
has its own built-in height ad- 
justment. 

You can work with extreme accu- 
racy, without chatter or vibration, 
when you use an Aloris Tool 
Holder. The life of your tools will 
be longer and they can be sharpened 
without removing them'from the 
Tool Holder. 

Truly, with Aloris Tool Posts and 
Tool Holders you have quick chang- 
ing versatility on all types of lathe 
operations. 


P. S. To Management: 


Here is a morale building way to 
step-up production and cut down- 
time. You will have happy lathe op- 
erators and happy results, too, with 
Aloris Tool Posts and Tool Holders. 
It will pay you to specify Aloris 
Tool Posts and Holders — the only 
quick change holders recommended 
by leading lathe manufacturers — 
don’t get anything less than the 
most modern equipment. 


Write for information. 


419 Getty Avenue, Clifton, New Jersey 
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NAMES 
IN THE NEWS... 


Baldwin - Lima - Hamilton 
Corp has appointed Freder- 
ick A Fielder general man- 
ager of the newly formed In- 
dustrial Equipment Division 
at Eddystone, Penna. Mr. 
Fielder, a B-L-H vice presi- 
dent, was formerly vice presi- 
dent and general manager of 
the Loewy-Hydropress Divi- 
sion, New York 


Aeronutronic, a Division of Ford Mo- 
tor Co in Newport Beach, Calif, has 
appointed Edward L Montgomery 
executive assistant to the vice presi- 
dent and general manager. Mr Mont- 
gomery has been associated with 
Ford since 1950. 


Sel-Rex Corp, Nutley, NJ, has ap- 
pointed Jerome L Rass assistant gen- 
eral manager of the Meaker Co, new- 
ly acquired Chicago subsidiary 
which manufactures automatic metal 
finishing equipment. Mr Ross has 
been manager of Sel-Rex’s Plating 
Equipment Division. 


Farrel - Birmingham Co, 
Watson-Stillman Press Di- 
vision, Rochester, NY, has 
appointed Stanley T Bowden 
sales manager. He was pre- 
viously manager of general 
metalworking equipment sales 
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Seneca Falls Machine Co, 
Seneca Falls, NY, has ap- 
pointed Ray A Young gen- 
eral sales manager. He was 
formerly a sales representa- 
tive for L W Hodson Machin- 
ery Co, Cleveland 


Mannheim Manufacturing & Belt- 
ing Co, Mannheim, Penna, manufac- 
turer of V-belts and variable speed 
belts, has named Vincent K Alex- 
ander vice president. He was for- 
merly sales manager of the company. 


Chapman Vaive Mfg Co, Spring- 
field, Mass, has elected Fred D Crow- 
ther vice president and general man- 
ager. Chapman is a wholly owned 
subsidiary of the Crane Co. Mr 
Crowther was formerly sales man- 
ager of General Electric Co’s Light- 
ing Division. 


Van Straaten Chemical Co, Chicago 
manufacturer of industrial cutting, 
grinding, and cleaning compounds, 
has named Robert E Wolff general 
sales manager. Mr Wolff was former- 
ly sales manager of the Tool and In- 
strument Division of Illinois Tool 
Works. 


August W Holmberg & Co, 
Flushing, NY, producer of 
precision tools, dies, and 
metal stampings, has named 
C W Holmberg Jr executive 
vice president and general 
manager. He was formerly 
vice president and sales man- 
ager 
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“NECKING” 


OF THE NEW 


JARVIS STUBBY 


NEW STUB SCREW MACHINE TAPS 
FOR BAR AUTOMATICS SAVE TIME, 


ELIMINATE ALTERATIONS! 
HIGH SPEED STEEL — GROUND THREADS 


Three Styles Available 
Spiral Point Spiral Point 
Plug #SP-50 Bottoming #SP-70 


THE INSIDE STORY BEHIND THE + 
» 


Spiral Flute 
Bottoming #SF-01 


) WHY STUBBY? 

1) Jarvis Stubby, a new screw machine stub tap developed for 
| production tapping on bar automatics, is designed to cut costs 

~ {1 by eliminating down time and improving performance. 


~ | SECRET OF STUBBY’S “NECKING” 
AY | > The area directly behind Stubby’s threads has been necked down 
| to below the root diameter. This “necking” creates more chip 
+ room... reduces drag . . . facilitates application of cutting oils 
i or coolants to the cutting edges for longer tap life. 
"> STUBBY IS STRONGER 
. | Its short threaded section and shorter overall length make Stubby 
| a much stronger tap. You use standard size bushings (eliminating 
the need for special drills when making tap holders), because 
"¥) Stubby’s shank is ground to standard fractional dimensions. 
| Depth of thread is not a problem; for the combination of length 
|) of thread and length of necked shank is equal to the thread 
J length on equivalent standard taps. 


i, STUBBY BEATS COSTS—CUTS DOWN TIME 

“f With Stubby you no longer need to alter standard taps for short 
3 clearance jobs. This means you cut costly machine down time, 
' operator’s time and minimize the possibility of having inconsistent 
© tap performance. 


| STUBBY AVAILABLE FROM STOCK! 

Stubby is available from stock in Spiral Flute Bottoming #SF-01, 
> Spiral Point Plug #SP-50, and Bottoming Spiral Point #SP-70. 
> All 3 styles available in machine screw sizes #2 thru #10. Other 

>} sizes available on request. WRITE FOR STUBBY LITERATURE AND 
} TAP CATALOG. 


es 


SEND COUPON FOR PROMPT DETAILS 
Jarvis Corporation 
104 Washington Park 


Mass. 
C) Send Rep. 
( Send Tap cat. 




















NAMES 
IN THE NEWS... 


Aro Equipment of Canada Ltd, To- 
ronto subsidiary of Aro Equipment 
Corp, Bryan, Ohio, has promoted 
K H Zinsmaster from general man- 
ager to vice president and general 
manager. 


Washington Machine & Tool Works 
Inc, Minneapolis, has appointed 
Robert J Helgerud chief tool and 
methods engineer. He was former- 
ly chief industrial engineer at the 
Marine Products Division of Mc- 
Culloch Corp. 


Crown Cork & Seal Co, Philadel- 
phia, has named John J Luviano 
general manager of the Machinery 
Division with headquarters in Balti- 
more. He was formerly sales man- 
ager of the division. 


~ SET 


Consolidated Vacuum Corp, Roches- 


Pt We has a 2 “: 
‘al ter, NY, has named Warren R Bar- 
ton manager of the materal and 
production control department and 


Cost lous... ano bettor! 


Examine closely, the holes you drill with an 
ELDORADO GUN DRILL. See how finely finished, 
how straight, round and accurate they are. Discover 
how you can drill a greater variety of holes...all 
sizes and depths; through solids, blow-holes, hard 





L Bruce Darling manager of the in- 
dustrial engineering department. Mr 
Barton was formerly purchasing 
agent and Mr Darling plant engi- 
neer. 


Kaiser Aluminum & Chemical Sales 
Inc, Chicago, has appointed Charles 
W Unbehaun engineering manager 
of automotive sales. He was formerly 
associated with the Blackstone Corp, 
Jamestown, NY, in sales engineer- 
ing and engineering management 


spots or across holes in confined places...in one posts. 
single operation, to tolerances within tens-of- 
thousandths. Secondary machining for alignment, OBITUARY 

enlargement and finish are generally eliminated. | Hermann Heller, head of Gebr Hel- 
Faster penetration, fewer rejects, more holes per ler GmbH, Nurtingen, Germany, 
grind, lower maintenance and labor costs are posi- | and one of Europe’s best known ma- 
tively assured. chine tool builders, died recently. 


Mr Heller played a major part i 

Save Now! Include an ELDORADO Gun the rebuilding é the + sailhng the 
Drill in your drilling plans. If you need a chine tool industry after the war 
solution to your ‘hole’ problem, avail your- and also in the foundin : 
“le and de- 

self of ELDORADO’S experience and re- nd i 


~ ae é . . velopment of the European Commit- 
search facilities. Write for full information. tee for Cooperation of the Machine 


Tool Industries (popularly known 

Send for NEW LITERATURE on Gun Drills and Gun Reamers. as the European Committee). More 

than any other single person, he was 

ORDER STOCK SIZES FOR IMMEDIATE SHIPMENT. TO SPECIFICATIONS, ON NORMAL DELIVERY. responsible for the success of the 

series of European Machine Too! Ex- 
Sizes .1250” to 2” dia. a” to V2” dia. in 64ths 2” to ¥%” dia. in 32nds| : , 

Oy PLT LT CGEPR LGR IPOS Ba [cat = Pe os 3e" held during the 1950’s. He was com- 

Drivers Std. or to fit your need 750" dia. x 244” long 1” dia. x 244” long missioner-general of the two Euro- 

Tips Carbide Carbide Carbide pean shows staged at Hanover in 

Now, order from stock, or send in your specifications for a prompt quotation. 1952 and 1957. Early this year he 

was awarded a doctor of engineer- 

ing degree by Stuttgart Technical 

University for his services in de- 


ELDORADO TOOL & mfg. corp. velopment of the German machine 


% Trade Mark 340 Boston Post Road @ Milford, Conn. tool industry. 









































Specializing 100% in Gun Drills and Related Tools. 
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Can parts this long be barrel finished? 


*, Yes! With Atmco’s efficient, versatile 

: barrel finishing equipment, the 93 inch 

: wing spar above was finished in a two 

hour time cycle. Thirty inches long at the 

wide end and 8 inches thick, the spars are 

finished two at a time in a special ALMco 

unit at McDonnell Aircraft Corp., St. 

Louis, Missouri. Previcus hand methods required 

many additional hours of finishing time and it was 
difficult to maintain uniformity of the parts. 

These aircraft wing spars are barrel finished to 

blend in radii and improve micro-inch finish on other 

surfaces through use of ALMco Supersheen media and 


Note “machining 
ridges” on 
foreground 
spars, prior to 
Almco Barrel 
Finishing. 
Supersheen 
Aluminum Oxide 
chips with Almco 
#10 compound 
ore used in 

2 hour finishing 
cycle. 


Jarivary 11, 1960 


burnishing compounds. All surfaces receive the same 
treatment—rejects due to imperfect finishirg are 
eliminated. Tremendous labor savings are made by 
using ALMCO’s modern barrel finishing methods. 
ALMco’s modern machines and methods—the Su- 
persheen System—may help you achieve vital costs 
savings too. At ALMco you receive trained counsel 
for your finishing problems . . . free sample processing 
in ALMco’s modern labs . . . skilled guidance in select- 
ing the proper standard or custom-designed ALMCOo 
machines and methods. Write today on your letter- 
head asking for an ALMCO sales engineer to call. Or 
send parts direct to ALMco’s lab with specs required. 


NEWS ABOUT ALMCO’'S 
NEW PRODUCTS! 


New brochures now ready on 

Almco spindle machine, Vibrasheen, 
other cost saving units. Price list 

on Almco compounds and media 
included. Send for your Almco Album 
of New Products today! 


ALMCO 


Queen Products Division * King-Seeley Corporation 
51 E. Main St. Albert Lea, Minnesota 
Sales and Engineering Offices in Chicago, Detroit, 

Los Angeles, Newark, New Haven 
IN ENGLAND: Almco Division of Great Britain, 
Ltd., Bury Mead Works, Hitchins, Herts, England 
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ror EFFICIENCY 


DEPENDABILITY 


| Morth field 
; FOUNDRY & MACHINE CO. 





AND PRICES! :3 


* %* NORTHFIELD, MINNESOTA, U.S.A 
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One of these Wilson “Rockwell” 
instruments will do your 


hardness testing job 


No matter what your hardness testing require- 
ments are, there’s a Wilson ““Rockwell”’ tester to 
do the job. Choose from this complete selection of 
hardness testing equipment: 

“Rockwell” Hardness Tester—for most hardness 
testing functions. 

“Rockwell” Superficial Tester—for extremely shal- 
low indentations. 

TwinTester—Combines functions of “Rockwell” and 
“Rockwell” Superficial testers. 

Semi end Fully Automatic —for high-speed testing, at 
rates up to 1,000 pieces per hour. Automatically 
classifies pieces as CORRECT, TOO HARD, Or TOO SOFT. 

Special Machines —for testing large objects, internal 
readings, and other unusual applications. 

Diamond "Brale” Penetrators— Flawless diamonds, 
individually calibrated, and highest quality con- 
struction assure perfect testing every time. 


Write for 
Bulletin RT-58 


WILSON ROCKWELL’ 
HARDNESS TESTERS ‘<0 


Wilson Mechanical Instrument Division 
American Chain & Cable Company, Inc. 


NEW BOOKS... 


ENGINEERING Mecuanics—By Dwight 
F Gunder and Derald A Stuart. 
Published by John Wiley & 
Sons, 440 Fourth Avenue, New 
York 16. 385 pages. Price $7.75 


A physics professor once decided to 
prove to his students that the basis 
of all force and motion is truly the 
formula, F=MA. He had those let- 
ters cut in sheet metal and inserted 
in a textbook, then held the book in 
front of a fluoroscope to prove his 
point. Unfortunately, the sheet-metal 
cutout fell on the floor and his trick 
was discovered. 

This text is based on the same 
formula, with no tricks involved. 
The authors illustrate the relation- 
ships of force and motion as applied 
to many physical subjects: work, 
friction, cables, particle motion, rel- 
ative motion, and vibration, among 
others. The book is based on vec- 
tors, force, and direction, instead of 
the more conventional mathematical 
approach. 

The book is for engineers, but 
might also clear up pushing, pulling, 
or hitting problems for anyone in- 
terested in basic mechanics.—CDE 


MACHINE SHOP AND FouNpDRY PROJ- 
ects. By Henry J Kauffman. 
Published by McKnight & Mc- 
Knight Publishing Co, Bloom- 
ington, Ill. 85p, 6% x 10, Price 
$3.80 


Vocational school students, and 
their teachers, are frequently faced 
with the problem of selecting a proj- 
ect that will have some practical 
use or value and, at the same time, 
require the application of various 
skills in machine shop practice. This 
new work suggests 31 different proj- 
ects and gives a photograph, dimen- 
sioned line drawing, and a brief de- 
scription of how to proceed with 
each. Articles are selected for vary- 
ing degrees of skill and range from 
a simple drawer pull to a drillpress 
vise. Some items require the use of 
a casting, thus providing an exer- 
cise for students in schools having 
casting facilities. 

The first three chapters present a 
brief history of metals, a brief his- 
tory of machines, and some infor- 
mation on the machining of alu- 
minum. This appears to be unneces- 
sary in a book of this nature, as the 
subjects would normally be covered 
in greater detail in a text on ma- 
chine shop practice for example, 
tool angles and cutting fluids for 





230-B Park Avenue, New York 17, New York 
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\. America’s modern way of doing business 
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Pe, fee a. 


Youngster is inoculated with vaccine from Chas. Pfizer & Co. Inc., world famous pharmaceutical manufacturer 


Air Express speeds vaccine to Doctors...in just hours 


A child comes down with flu. Then another. And another. The local Board of Health’s supply of 
vaccine runs low. A wire is sent to Pfizer. A few hours /ater, all the children are inoculated. Only 
AiR EXPRESS delivers so fast, so dependably—anywhere in the U. S. This high-priority shipping service, 
the nation’s most complete, is America’s new way of doing business—even for day-to-day shipments. 
Kid-glove handling. Jet-age speed. Amazingly low cost. 

And just a single phone call is necessary. Whatever your > 

business—parts, perishables or new models—with AiR A | | RR EXMPRE Ss 
EXPRESS you're FIRST TO MARKET... FIRST TO SELL! io 


@ CALL AIR EXPRESS DIVISION OF RAILWAY EXPRESS AGENCY + GETS THERE FIRST VIA U. S. SCHEDULED AIRLINES 
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aluminum are given, but most of 
the projects illustrated are to be 
made from steel or brass, on which 
the information is not given. 

Despite this minor drawback, how- 
ever, the book will be a boon to busy 
teachers and their students who are 
constantly seeking ideas on “What 
to make?” 


KINEMATIC ANALYSIS OF MECHANISMS 
—by Joseph E Shigley, associate 
professor of mechanical engi- 
neering. The University of Mich- 
igan. Published by McGraw-Hill 
Publishing Co, 330 W 42nd St, 
New York 36. 350 pages. Price 
$7.75 


In the introduction to this book the 
author states that he will deal with 
one of the most fascinating topics 
of the entire mechanical-engineering 
fields—mechanisms. Possibly this is 
true in his case, but there is no gain- 
saying the fact that others may in 
some cases be more favorably dis- 
posed toward entropy or perhaps 
even internal combustion. 

However, there’s no question that 
this is good solid textbook—college 
level—with the distinction of being 
a part of the McGraw-Hill series in 
mechanical engineering. It covers a 
conventional gamut of kinematic 
subjects—vectors, velocity, accelera- 
tion, gears, linkages, and cams. There 
is a full complement of diagrams 
with arrowheads and anchor marks, 
plus unusually good gear photos. In 
addition there is a chapter on space 
mechanisms, which means three- 
dimensional linkages; and one on 
analog computer mechanisms, which 
is particularly apt these days. 

There are plenty of problems in- 
cluded to show how the theories 


e ra 
e work out, and ideas are covered in 
Let Ged Site Service solve your problem both graphic and analytical form. 


with a wide choice of sites with room for growth! | 





In GPU territory—heart of the world’s richest market—there’s plenty 
of space and every other factor you need for growth. Available, too, 
are choice locations, many with modern buildings. To be ready faster 
for expansion by saving site-seeking time and trouble, phone, wire or 
write today. Your inquiry will receive prompt, confidential attention. 





GPU Site-Service ... the one central source of plant location 
information for nearly half of Pennsylvania and New Jersey. 


Bee. tee. 


OW Cay” Clearfield » 


Fasten 
aii PENNSYLVANIA. x 


— Lebenen © 


Metropolitan Edison Co 
Pennsylvania Electric Co 
New Jersey Power & Light Co 
Jersey Central Power & Light Co 


GENERAL PUBLIC UTILITIES CORPORATION “But Mulchby, = checked out a micrometer 
Ait: Wm. J. J . Area Devel t Director, Dept. AM-1 © 67 Brood St. New York 4, N.Y. © WhHitehall 3.5600 five years ago! 


Pp 
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Practical 
Tooling Tips 


No. 4 of a series 


HEX NOSE SPEEDS INSTALLATION OF SPRING PLUNGERS — 
Vlier Hexnose Spring Plungers are easily installed with a 
simple end wrench. Eliminates hunting for special 
wrenches. Made to same exacting tolerances as Vlier 
Standard Spring Plungers. Available in many end pres- 
sures, diameters and lengths. 


NEW PLUNGER ASSEMBLY PREVENTS DAMAGE TO DIE STOPS 
—Plunger actuates automatic stop perfectly. Quickly 
installed, never needs adjustment. Hex nose mates with 
standard hex head bolts for easy insertion. Nylok® nylon 
pellet prevents threaded retainer from working loose. 
6 sizes from %4” to 1” diameter. Various end pressures. 


eeeer eee eee eee ewes 


New uses are being found every day for Vlier 
Tooling Accessories. Perhaps the applications 
shown below will suggest ways you can profit by 
replacing costly, custom devices in jigs, dies and 
fixtures with precision, off-the-shelf Vlier products. 


THIN-WALLED RING GEAR HELD SECURELY in fixture with- 
out distortion with 12 Vlier Torque Thumb Screws, Once 
pre-set end pressure is reached, knurled head spins freely, 
preventing overtightening. Checknut prevents backing off 
under vibration. Available in four types; various screw 
diameters and lengths. 


FREE IDEA BOOKLET — Illustrations in this 16-page booklet 
show how others have profited from the use of Vlier Tool- 
ing Accessories. Shows both the usual and unusual appli- 
cations, May suggest ways you can save. Write for your 
copy today. 


WLI SP 


Engineering Corporation 
A subsidiary of Barry Controls, Inc. 
8900 Santa Monica Bivd. * Los Angeles 46, California 
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TAPEnology saves “face. . 0 
polished metal stays blemish free! Sto 
0 

0 


Forming and handling polished metal sheet can be speeded... rejects 
almost eliminated... by using “SCOTCH” Brand Masking Paper and 
tight-holding ““SCOTCH” Brand Masking Tape. Applied prior to forming 
operations, such protective masks guard polished surfaces against scratches, 


die marks, staining—may be left on right through shipping if desired, 
yet removes easily and cleanly. Application can be kept up to production 
line speed by using “SCOTCH” Brand Apron Tapers to apply the tape 


to one or both edges of the paper as it is pulled from the roll. Fast, easy, 
economical... the cost-saving way to increase handling speeds on flat, 


polished metal stock. 
Looking tor Cost Saving Short Cuts? No matter what your metal- 


working operations include, chances are ““TAPEnology” can help you C - 
do it faster, better, at less cost. Ask your nearest “SCOTCH” Brand 
Tape Distributor for complete information, or write: 3M Co., St. Paul 
6, Minn., Dept. LAA-1O. 
When tape costs so /ittle, why take less than “SCOTCH” Brand ? 


BRAND 
“SCOTCH” is a registered trademark for the pressure-sensitive adhesive tapes of 3M Co., St. Paul 6, Minn. Export: 99 Park Ave., New York 16. Canada: London, Ontario. ———=——= 


<< S 
iienesora [ffinine ano (\ffanuracrurine COMPANY yy 
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..+ WHERE RESEARCH IS THE KEY TO TOMORROW 
oer 7 og 
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PART 





Four of many variations of 
mounting possible from basic 
ALLISPEDE design. 





Let’s look at the features of 


the ALLISPEDE* Drive 


New Louis Allis drive offers accurate control—maximum belt life 
—long-run economy—low-cost versatility—ease of installation 


Here’s a drive so easily adaptable to changing phys- 
ical and operating needs that it obsoletes obsoles- 
cence. You can relocate components — add or 
remove attachments and controls — in the field, 


in minutes. 


Its all-new design improves performance and effi- 
ciency. Inspection, servicing, and belt-changing are 
a snap. Furthermore, maintenance is almost nil. 
As for versatility — there’s an Allispede to meet 
whatever mechanical drive requirement you have. 
Sizes up to 30 hp, output speeds from 1 to 10,000 
rpm, and speed ranges up to 8:1. Motors can be 


open, drip-proof, enclosed, or explosion-proof—with 
ventilated or enclosed belt housings — for foot, 
P-base, C- or D-flange mounting on your machine. 


Allispede is available with parallel shaft, or right- 
angle, integral speed reducers; special shaft exten- 
sions; integral magnetic brakes; electrical or 
mechanical remote control, and other modifications. 


Interested? Contact your nearby Louis Allis District 
Office or write to The Louis Allis Co., 452 East 
Stewart Street, Milwaukee 1, Wisconsin, for a copy 
of Bulletin 3600. 


*Allispede is a trademark of The Louis Allis Company. 


LOUIS ALLIS 


MANUFACTURER OF ELECTRIC MOTORS AND ADJUSTABLE SPEED ORIVES 
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THIS 
SHOP-BUILT MACHINE 
INCREASED OUTPUT 
PER MAN-HOUR 


Incorporating five Bellows Air Motors (#1, #2, #3, plus 
two others, horizontally-mounted, not visible) and a 
Bellows Drill Unit (#4), all electrically interlocked with 
the vertically-mounted Bellows Rotary Table (#5) which 
feeds the workpieces through the various operations, this 
machine counterbores one end of a .300” brass tube, 
inserts a small plastic seal, curls the end of the tube to 
retain the seal and delivers the completed antenna sub- 
assembly into a hopper ready for plating. 





OTHER INDUSTRIAL DIVISIONS OF IBEC: Sinclair-Collins Valve Co., 
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Bellows 


Assembly operations provide many 

opportunities for simple, low-cost “spot- 

automation” with Bellows “Controlled- 
Air-Power” Devices. Costs go down immediately 
as these versatile work units boost the produc- 
tivity of each worker. 


A case in point is this machine, built entirely 
around Bellows “Controlled-Air-Power” Devices, 
which performs an assembly sequence in the 
manufacture of automobile antennas. Designed 
by the Plant Superintendent working with a 
Bellows Field Engineer, the unit requires only 
one operator (who merely loads and unloads 
hoppers), yet produces the same number of 
pieces as five assemblers working manually. 


This machine is typical of the ways that 
cost-conscious men are using Bellows “Controlled- 
Air-Power” Devices — either singly or in com- 
binations — to perform a _ virtually-unlimited 
range of operations. It’s almost a certainty that 
Bellows units can help you meet — or exceed — 
cost reduction goals in your plant, too. 


THIS SPOT-A-MATION IDEA FILE IS YOURS ON REQUEST 


Contains installation data, wiring diagrams and equipment lists for numerous 
"Controlled-Air-Power” applications, enabling you to automate existing 
machines or build your own low-cost special-purpose equipment. Write for yours 
today. Address Dept. AM-160, The Bellows Co., Akron 9, Ohio. 


640-C 


The Bellows Co. 


DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 


AKRON 9, OHIO 


Valvair, Akron, Ohio « V. D. Anderson Co., Cleveland, Ohio 
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MICRO SWITCH 


Precision Switches 





Actual size 1.63 x 1.63 x 3.75 


BUSY SWITCH 
without a moving part! 


Honeywell Proximity Switch opens new 
ideas for up-dating machines and methods 





This amazing new switch solves many automation problems that pre- 
viously could not be tackled. It detects metal parts that pass within 
¥>" of the sensor—over 600 operations a minute—without ever touch- 
ing them. Perfect answer where rough parts or corrosive atmosphere 
may damage a mechanical switch or where the delicate finish of a 
product might be marred by physical contact. 


Plug-in relay in amplifier cuts downtime. d 
The Honeywell sensor has no moving parts to wear out, need never 


ee be replaced! It has a rugged stainless steel face. The sensing unit is 
it sealed against cutting oils, filings, humidity, sand and dust, can operate 
75 submerged if necessary. 


Remotely located amolifier ——=| | fis] A Proximity Switch can be your answer to difficult switch problems, 
but be sure it is a product of Honeywell research. Contact the nearby 
MICRO SWITCH branch office and ask for Data Sheet No. 163. 


MICRO SWITCH, FREEPORT, ILLINOIS 
A division of Honeywell 
In Canada: Honeywell Controls Limited, Toronto 17, Ontario 


Honeywell 


Amplifier is separate, may be remotely located. MICRO SWITCH Precision Switches 
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The GEORGE WASHINGTON. . U. S. Navy's first 
fleet ballistic missile-firing nuclear-powered sub- 5 
marine. (Photo courtesy of Electric Boat Division of 
General Dynamics.) 


EVEN UNDER THE SEA 


Fillo Filles GUARD 


PNEUMATIC EQUIPMENT 


This standard Fulflo Filter is designed for operating 
pressures of 4,000 psi. Special models can be engi- 
neered for even higher pressures. 


The George Washington will be the first sub- and scale from your air lines. Single-tube models 
marine to fire the Polaris missile from submerged are designed for pressures from 125 to 4,000 psi. 
positions at sea. We are proud that Fulflo Filters | Multi-tube models are available for large flow 
were selected to protect the pneumatic equip- rates or central installations. 
ment on this great ship... destined to play a CFC Filters also provide micro-clarity for 
vital war deterrent role for the free world. other industrial fluids — liquid chemicals, oils, 

Fulflo Filters, with patented Honeycomb Filter pharmaceuticals, hydraulic fluids, diesel fluids, 
Tubes, minimize troublesome gumming — re- plating solutions, water, CO, and other gases. 
move moisture, oil, microscopic rust, dust, dirt Write for catalog to Department AM. 





COMMERCIAL FILTERS CORPORATION 


4{FLROSE ae) MASSACHUSET 


with genuine Honeycomb Filter Selective filtration of oils ¢ water-oil 
Tubes for controlled micro- separators * magnetic separators * 
clarity of industrial fluids. pre-coat fillers * coolant clarifiers 


MICRO-CLARITY AT MINIMUM COST aulomatic tubular conveyors. 
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*Barber-Greene Company—World's leading producer of asphalt mixing plants and asphalt paving machines; leading producer of materials-handling equipment and ditching machines. 


PLANT MANAGER CURTIS 


“Our Mattison grinder takes a good, deep cut in 52100 steel (54-57 R-C)... fast and without over- 
heating.’’ This statement by Carl T. Curtis, Vice President, Plant Manager, explains Barber-Greene 
Company’s* 26% productivity increase. High horsepower, backed up by great machine rigidity, increases 
grain penetration and maintains positive cutting action even with ten square inches of wheel contact. 


MATTISON MACHINE WORKS 
ROCKFORD, ILLINOIS 


American Machinist + January 11, CIRCLE 266 READER SERVICE CARD 165 





Last year, traffic accidents killed 37,000, injured 1,400,000 


.--and they wasted Five Billion Dollars! 
Traffic accidents’ human toll is so tragic we sometimes overlook their 
staggering economic waste. Five Billion Dollars in lost wages, medical 
expenses, insurance costs and property damage! Your business—every 
business—shares in this loss. So you have a double interest in helping 
reduce traffic accidents. And you can help! Drive safely and obey the law 
yourself... certainly. But go further. Use your influence to promote safe 
driving and urge strict law enforcement. To make your efforts more effec- 
tive, join with others working actively to reduce traffic hazards in your 
community. Support your local Safety Council! 


@@ 


' 
Where traffic laws are strictly enforced, deaths go DOWN! 


Published in an effort to save lives, in cooperation with the National Safety Council and The Advertising Council. 
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® 
GUIDEROL BEARINGS SAVE RADIAL SPACE 


.....and still offer greater load capacity 


This graphic illustration demonstrates the radial space 
saving advantages of McGill GUIDEROL bearings that 
offer still greater capacity than the other two types of 
bearing compared. For a common 1” shaft, the 
GUIDEROL bearing GR-16 has an O.D. of only 144” with 
a capacity of 6310 lbs. Compared to a cylindrical type 
roller bearing the GUIDEROL bearing requires 34” less 
housing space and offers 23% more capacity. A ball 
bearing for the same shaft uses almost an inch larger O.D. 
to carry 1500 Ibs. less radial load. 


CENTER GUIDED ROLLERS 


GUIDEROL bearings pack more 
performance into smaller radial 
space. Their construction offers the 
inherent high capacity of a full com- 
plement needle bearing combined 
with effective roller control. Center 
guided rollers limit roller skewing 
tendencies and prevent binding un- 
der adverse conditions in either hori- 
zontal or vertical mountings. This 
qualifies GUIDEROL bearings for 


applications which are too heavily 


For Complete Data on Dimensions, 
Capacities and Application of McGill 
Precision Needle Bearings, Send 
for Free Catalog No. S2A. 


loaded for retainer type needle bearings, but are subject to 
misalignment that precludes the use of unguided needle 
bearings. Standard GR series GUIDEROL bearings are 
available, with or without inners, in shaft sizes from 54” 
to 914” with capacities ranging from 2880 lbs. to 128,670 
Ibs, (at 100 RPM). 


LUBRICATION LOCKED IN, CONTAMINATION 
OUT; IN SEALED GUIDEROL BEARINGS 


Pre-lubricated and sealed SG series 
GUIDEROL bearings are _inter- 
changeable dimensionally with stand- 
ard GR series GUIDEROL bearings. 
They offer 5 possible seal combina- 
tions. Specify the sealed bearings for 
applications that are exposed to dust, 
dirt, grit or where accessibility for 
lubrication is a problem. Your McGill 
representative will be happy to assist 
you with special application prob- 
lems. Ask him for recommendations 
or write the McGill Engineering 
Department. 


—— 


engineered electrical products 


® 
fe 
p 
8) precision needle roller becrings 


McGILL MANUFACTURING COMPANY, INC., BEARING DIV., 300 N. LAFAYETTE ST., VALPARAISO, INDIANA 
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AT SIGNODE 
STEEL STRAPPING 
COMPANY 


KERNS’ SGC-6560 
GRINDING COMPOUND 
aids quality production 


Pictured above is one of the Blanchard No. 18 grinders at 
Signode Steel Strapping Company, Chicago, where Kerns’ 
SGC-6560 grinding compound aids in the precision grind- 
ing of feed wheels to a thickness of .243” 


ONLY KERNS’ SGC-6560 OFFERS SO MUCH! 


Dual Purpose . . . grinding and cutting 
Excellent Anti-Weld qualities 

Superior E. P. characteristics 

4 times the sump life 

Superior rust protection 

Keeps grinding wheel free 

Eliminates odor 

Non-irritating to skin 

Transparent 

Eliminates rancidity 


Try it... prove it to yourself by using our 

MEMO BILLING TRIAL BASIS. 
We supply material for production test . . . no formal in- 
voice rendered unless completely approved in production. 


Write for Technical Data Sheet 
SGC-6560.9 
QUALITY 
— 


L.R.Kerns Co. 


2669 EAST §6tn STREET © CHICAGO 1 


Subsidiary Plant 
KERNS PACIFIC CORPORATION 


SERVICE 630 N. Batavia Street * Orange, California 
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Measures low torque easily, 
accurately in seconds! 


Checks: 

rotating machinery 
gear trains 
magnetic clutches 
small motors 

dials 

springs 
potentiometers 
variable condensers 
servo mechanisms 
tuning mechanisms, etc. 


MANUFACTURING, INC 


WAYLAND, MAS 


TORQUE WATCH GAUGES 


WATERS TORQUE WATCH GAUGE eliminates expensive lab set up! 
Reads starting or moving torque accurately to within +5% (+2%, 
on special order) directly on the dial! New firm grip hexagonal body. 
Bidirectional with new memory needle that records highest torque 
applied. Also available in clockwise and counterclockwise models. 
Ranges from .005 to 40 ounce inches and 2 to 2400 gram centi- 
meters. Extremely rugged. A standard for torque measurement. Used 
by the Military and industrial companies throughout the world. 
Write for Bulletin TW-160. 
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count 
S 


SUPERDIE (type D3) high carbon high chro- 
mium die steel—the unequaled die steel— 
your satisfaction guarantee 





Product of Skilled 


American Workmen 


COLUMBIA TOOL STEEt COMPANY 
Lincoln Highwoy 
meleloMial-li-lsls aliilalelE. 
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NEW HIGH 
SPEED 3-T 





MODEL 6-T 


MODEL 20-T 


bre Mepftable Bendlng REPORTED FROM 


INCREASED PRODUCTION, BROADER FLEXIBILITY, FASTER SETUP... 


. ON NEW PINES HIGH SPEED MODEL 3-T PRESS. This new progressive 
bending press has proven the key to increased production, reduced costs on 
a variety of jobs in such industries as automotive, furniture, appliance, and 
farm equipment. 

"INCREASED PRODUCTION”... reported by Bunting Co., Inc., Philadelphia. 
Accurate, quality bends are produced on the 3-T three times faster than by 
conventional methods. Speeds up to 1500 bends an hour on tubular parts 
up to 1” O.D. 

“BROADER FLEXIBILITY”... says Kalamazoo Furniture Company, Kalamazoo, 
Michigan. Wide open tooling area permits rapid progressive bending in 
varied planes. Up to 10 different bend angles are automatically produced in a 
single setup with maintained plus or minus ¥2 degree accuracy. 


“FASTER SETUP”... reported by Configured Tube Products, Bellwood, IIli- 
nois. Pick-out pins in indexing turret permit quick bend angle selection, are 
easily stored with stop gauges for :.epeat work. Quick change tooling con- 
tributes to fast, 15 minute setups. 


* . 


. ON MODEL 6-T PRESS. At Chrom- 
craft Corporation, St. Louis, this mul- 
tiple bending press saves time simul- 
taneously forming frames in two 
and three tubes,per Lf at speeds up 


to 2000 bends an hour. 


... ON MODEL 20-T PRESS. At The AP 
Parts Corporation, Toledo, progres- 
sive bending of tubes up to 2” O.D. 
has increased efficiency 20% with 
speeds up to 800 bends an hour and 
near elimination of pass-along work- 


handling. 


Get the complete profit story today. Write for New Catalog 379 


on Pines Bending Presses 


Mf PIN & S ensincenins co., ine. 


[=a in Tube Fabricating Machinery) ) 671 WALNUT @ AURORA, ILLINOIS 








PRODUCTION BENDING . DEBURRING * 
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GOLD STAR SR 


This d-c rectifier type welder does more things bet- 
ter than any other welder of its class because — 
a. Its new transformer (Miller designed and 
built) has integral flux diverter. 
b. Its new weld stabilized circuit delivers the 
ultimate in speed of metal deposition. 
c. Its new completely sealed semi-metallic rec- 
tifier — designed for welding — provides the 
most efficient d-c for welding ever devised. 


These features contribute to the Gold Star SR's 
greater arc stability, denser welds, easy arc 
starting and flexibility to handle all electrodes in 
all positions. 

Performance-proved wherever profits are im- 
portant, the Gold Star SR is available in single 
and duplex models of 200 to 1200 amperes at 60% 
duty cycle ratings. 





GOLD STAR 
ALE. Weaiher 


The features that set the SR above and beyond 
the normal standards of welder performance 
belong to the SRH also. But, in addition to the 
horizontal design for easier stacking and parallel- 
ing, this welder has an “all-weather” construction 
that includes baked varnish coated transformers 
and rectifiers plus phosphatizing and painting of 
all base and sheet metal — even fan blades. 
Cam-Lok receptacles are standard equipment. 
The Gold Star SRH welos real well. 


Complete specifications on these Gold Star models will be sent promptly. 


=) | ELECTRIC MANUFACTURING COMPANY, INC., APPLETON, -WISCONSIN 
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You Get Things Done With 
Boardmaster Visual Control 


sy Gives Graphic Picture of Your Operations— 
Spotlighted by Color 

\ Facts at a glance — Saves Time, Saves 
Money, Prevents Errors 

vy Simple to operate — Type or Write on 
Cards, Snap in Grooves 

vy Ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc. 

vy Made of Metal. Compact and Attractive. 
Over 500,000 in Use 


Complete price $4g5° including cards 





FREE 24-PAGE BOOKLET NO. JB-10 














RANT 


RIVETERS — PIONEERS in 
their line head sivets from 
mallest to 34” diameter 
ither by NOISELESS SPIN- 
NING " VIBRATING 
HAMMER method Sizes to 
meet all needs Types in- 
clude Vertical and Horizon- 
tal Multiple Spindles 


Write for literature and don't, 
forget to send samples. 


THE GRANT MFG. & 
MACHINE CO. 


85 Silliman Ave., Bridgeport, Conn., U. S. A 








Without Obligation 
Write for Your Copy Today 


GRAPHIC SYSTEMS 


Yanceyville, North Carolina 
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How to estimate the 
time element in 
any machining job 





Use this manual to make the 
winning but safe bids that 
mean more jobs and better 
profits for your shop. 


Machine Shop 
Estimating 


BY W. A. NORDHOFF 
Douglas Aireraft Company, ine. 


Here's the kind of on-the-job help you need to make 
quick, reliable estimates of the time it takes to do the 
different machining operations in any machine shop, 
large or small. Whether a job involves drilling, ae. 
tapping, threading, grinding—or any of the scores of other 
operations—this handy manual A aay you coast. what to 
consider in estimating job-tim 


it covers every step—from sing wo 2 Jo So Sarna 1 
down—giving the specific time value established for 

element. The various non-machining cquution watch an 
tor into the cust of Gay bb ape cee ven. Instructions 
are provided for the use of several sds of estimating 
particular jobs on each type of machine in use today. 


__ SEE THIS BOOK 10 DAYS FREE 


McGraw-Hill BOOK CO.. INC., Dept. FA-1-11-60 | 
327 W. 4ist St., NYC (36) 

Send me Nordhoffs’ MACHINE SHOP ESTIMAT- 
ING for 10 days’ free examination on approval. In 
10 days I will remit $8.00 plus few cents for de- 
livery, or return the book postpaid. (We pay for 
delivery if you remit with this coupon—same return 








For price and * cutside U.S, 
write McGraw-Hill Int’l., W.Y.c. FA-1-11-60 
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Here is a fast, accurate gage that has a hundred 
uses. It can be used at the machine, in production, 
in the inspection department ... and in the gage 
laboratory. 

Simple to use, it requires no special skill on the 
part of your personnel. It weighs only 3 lbs. 

MICROtrol* 170 transistorized gaging system, 
which includes a battery-powered amplifier and 
four types of interchangeable gage heads, is for use 
with production comparators, height gages, snap 
gages, ID or OD gages and similar bench inspection 
devices. 


INDICATOR GAGE HEAD AGD GAGE HEAD used FRICTIONLESS GAGE 
used with standard height with snap gage for pro- HEAD used with compara- 
gege-stand for surface duction line inspection. tor stand to check pro- 
plate work. duction parts. 


Features 
Only 2 control knobs 
One adjustment zeros both scales 
Large meter with 4.6” scale 
Dual range—from either + .0003” to 
* .003” or = .001” to + .010” 
Accurate—transistorized throughout 
Pocket-sized— 5%” square by 36” 
Mounting adapters and gage head stored in cover 
Carrying case handle doubles as amplifier 
stand 
Lightweight—weighs only 3 Ibs. 
Battery powered—can be used anywhere 
AA dry cells can be used in emergency 





Basic Gages start at $341.00 


Contact your nearest Cutler-Hammer office or— 
Order Direct from 





AIRBORNE INSTRUMENTS 
LABORATORY 
DEER PARK, LONG ISLAND, N.Y. 
A DIVISION OF CUTLER-HAMMER, INC. 
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UCH MORE -for LESS! 


with C ZeveZern os 
ROUGHNESS METER 


The Roughness Meter was designed to 
do more than any other surface meas- 








urement instrument at a price within 
the range of any budget. 


More VERSATILE—with less equipment you can 
measure the widest range of surface shapes 
outside diameters down to 030” inside diam 


eters as low as .25” 


More ACCURATE—less arguments. Precision cal- 
ibration and construction exceeds all military 


and industrial standards 


More VALUE —lower cost. You will save from other CLEVELAND PRECISION INSTRUMENTS € 


35% to 100% over the cost of comperab! 
ae : INDI-AC—Ultra-Precision Electronic INDI-RON—Ultra-Precision Roundness, 
equipment. Height Gage Squareness and Concentricity Gage 


MICRO-AC—Electronic Micro- INDI-AC Jr.—General purpose precision 


More CONVENIENCE—Iless confusion. The eosi 
Comporotor goge. Battery and AC operated 


est to operate. Clearly marked controls, skids, 
adjustable tolerance hands. PAR-AC—Electronic Production 
Gage 


C Llevoelezn a instRUMENT COMPANY 


6220 East Schaaf Road . Cleveland 31, Ohio 
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COMPARE & 
and you'll get a 


BIG NEW 
ohmsom 





COMPARE the handsome, husky Jonhson Model J with 
any metal cutting saw and here’s what you'll find: 
@ Johnson leads the way in dependable, well-engineered, 
high performance band saws. 
@ A Johnson saw will cut anything in your stock pile, and 
do it faster. 
@ Johnson saws contain more exclusive construction and 
performance features that save time and money. 
@ Johnson saws are the finest metal cutting machines 
d HEAVY DUTY METAL available anywhere—and, at the lowest price! 
mo el CUTTING BAND SAW COMPARE ... and see for yourself how easily you can save time, labor 
and production dollars with a Johnson saw. Complete information, prices — 
Capacity — 10° rounds, 18° flots + Motor —™% hp are yours for the asking. 
Any voltage avoilable) + Wheel Diameter 
16 + Floor Spoce — 66° x 31"* Bed—11 wide 
44 long, 6° deep, 24° high + Overall Height 
closed c) Weight — Approx. 750 Ibs 


Speeds 36, 90, 130, 190 feet f minute 
sieg Ola mSOm® MANUFACTURING CORPORATION 
Main Plant: 1017 Barnes Street, Albion, Michigan 


Eastern Distributor Midwestern Distributor Western Distributor 
R. J. R. KELLY CO. W. @. LUNDMARK HASTINGS DISTRIBUTORS 


Hale Bldg., 51 Main St. 75 N. Broadway 1605 Solano Avenue 
East Orange, N. J. Des Plaines, Ill. Berkeley, Calif. 
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SEARCHLIGHT SECTION R i ‘ 8 U | L D ! N G 


ADVERTISERS’ INDEX AND BUYERS’ REFERENCE 





Listed below are used, surplus new and rebuilt 


machine tools or services as advertised in this section. 


The numbers after the advertiser's name, indicates 
the products or services offered by the advertiser. 
. Automatics 31. Materials Handling Equipment 
. Balancing Machines 33. Milling Machines 
. Boring Mills 37. Planers 
. Broaching Machines 40. Press Brakes 
. Centering Machines 41. Presses 
. Chucking Machines 48. Saws 
. Compressors 49. Services 
. Drilling & Reaming Machines 50. Shapers Miles re-building often adds features not 
. Grinding Machines 51. Shears present in the ‘original machine. Here Miles 
. Lathes 56. Threading & Tapping Machines aeons ta “hged = seme thoy a= 
_, ened steel wearing plates. The result is 
— accuracy over a longer period of 
time. 
om Auto: 2” RB6 Acme- Gridley, 1944 
Cincinnati Machinery Co, 175 6, 10, 24, 29, 33, 37, 50 Ate, Couey of," Me, Oh Mew, Orie 1048, 


Eastern Machinery Co. 174 29, 33 Borer: No. 2U Simplex double end precision. 
Falk Machinery Co. 174 ~—- 16, 24, 29, 33, 41, 48, 50 oe SS eo 
Graff Machine Tool Co. 175 16, 33, 56 Center ve gy 
Hayden, Howard A. 173 compressor: 868 CFM Sullivan duplex, 125 HP 
F. & John Barnes, 1942 


49 
eit 
wemmh Fat om 9 as * ~ . sri Mtn: We. BL Mateo, 96 spal. late 
Midwestern Machinery Co. 174 —«-2, 6, 7, 10, 16, 24, 29, 33, 41 Drill Heavy y Duty: 20° No. 2i7 Saker bex column. 
Miles Machinery Co. 173 2,3, 6,7,9, 10, 11, 16,24, 29, 33, 37,41, 50 Grinder: Crleses Ne: 2 Chaciamath @imatle, 1940 


Morey Machinery Co. 175 6, 7, 16, 20, 23, 24, 29, 33, 37, 40, 48, 50, 56 Grinder, C’less: No. 2 ———, fiilmatic, 1951 
\_ Seamless Products Co. Inc. 174 31 j Srieger, tats Ne. 271 Me Heald To oe 





fs ADVERTISER Page No. KEY TO PRODUCTS OR SERVICES 


Grinder, tnt.: No. 74 Heald, 

Grinder, T&C: No. 2 Cincinnati, 1944 
Grinder, Univ.: 10x24 Landis, late 
Lathe, Auto.: 8 x 15” Sundstrand 


° > Lathe, Auto. : No. 8 Gisholt, 1950 
SEARCHLIGHT Equipment Locating SERVICE |} | isis Ateneo, 


je No. 4L Gisho! 
“Ne Cost or Obligation” Lethe: turret: 60.4). & Le presl. 1902 
This service is aimed at helping you, the reader of “SEARCHLIGHT,” to locate rebuilt oo peek osa\Gundsrana Fiuid-Serew, 108 


and used machine tools and equipment, not currently advertised. (This service is for Mills, Prd.: No. 5-48 Cincinnati 
USER-BUYERS only.) No charge or obligation. =: = SH KAT, plain, vert. ns., 1900 
How to use: Check the dealer ads to see if what you went is not currently advertised. Mill: 42° x 42° x 16" Ingersoll plainer type 
If not, send us the specifications of the equipment and/or components wanted on the Rockford 
coupon below, or on your own company letterhead to 
SEARCHLIGHT EQUIPMENT LOCATING SERVICE 
c/o American Machinist 

Classified Advertising Division, P.O. Box 12, N. Y. 36, N. Y. OVER 1,00( 
Your requirements will be brought promptly to the attention of the equipment dealers MACHIN 
advertising in this section. You will receive replies Suey ¥ from them. . 




















Searchlight Equipment Locating Service, c/o Clossited Advertising IY, | j Y E S 
AMERICAN MACHINIST, P. rhe Box 12, N. Y. 36, N. Y. MACHINER 


Please help us locate the following equipment: 


yMPANY 


2039 EAST GENESEE « SAGINAW, MICH. PL. 2-3 
CIRCLE 500 READER SERVICE CARD 


TOOL DESIGN 
DIE DESIGN 


SHOP MATH, MECH. DRAWING 


Important courses now available by correspondence! 
Shep Math and Mechanical Drawing give you basic 
ADDRESS BOX NO. REPLIES TO: education you need for industrial work; both are 


Box. No., Classified Adv. Div. of this publication e e complete, thorough, 100 hour courses. Acme’s Tool 
NEU tour to Pe ner 2 and Die Design training is recognized as tons for 
CHICAGO 11: 520 N ‘Michigan ; RR Ss a this important, high-pay field! Here is a career op- 


portunity for any qualified man willing to apply 


SAN FRANCISCO 4: 68 Post St. 
« himself. Write today for catalog to ACME INST. 
POSITION VACANT ungsten e OF TECHNOLOGY, Dept. 123, 50 S. Jefferson St., 
Dayton 2, Ohie. 

Superintendent—Small job shop in Florida. Must 
know precision fabrication of light gauge metals, Sparkweld Process—.000'2” Thick— CIRCLE 501 READER SERVICE CARD 
mostly non-ferrous; Resistance welding, surface 
preparation and finishes; Machining, tools and Reduces Galling—Extends Die Life— — NEW 4th Printing — 


dies. P-3335, American Machinist One Day ite 50 ot “eae inch. MACHINE TOOL RECONDITIONING 
SELLING OPPORTUNITY AVAILABLE & the Art of Hand Scraping 
ocd 0 cupgie Giaihatee fu sovdhailonenr HOWARD A. HAYDEN Write for folder describing illustrated book 


disposable Ends an tool holder—slips onto MACHINE TOOL PUSLICATIONS 
shank, available in al styles. Wire Ends Co., 25205 Ryan Road, Warren, Michigan 215 Commerce Bidg., Fourth & Wabash Sts. 
15 Luett, Indianapol is, Ind. St. Paul 1, Minn. 
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SEARCHLIGHT SECTION 


Caster HD Rebuilt Machine Tools FALK 


THE SIGN OF QUALITY—THE MARK OF DEPENDABILITY MACHINERY COMPANY 


MANUFACTURING LATHES ag Glacianati Horizontal Hydrote!l Miller, pract. Every Item Guaranteed as Represented 


4x60” LoSwing, m.d. new, late 
itxt8* LeBlond Rapid Production, m.d mee weer, & Fenn Spline Miller, belt drive 


12”x12" ce Model 5T Monarch, m.d. ate Resume & Urester State Site, 0.6. No. 3, No. 4 a |? Vert. & 
12x18” Reid Small Piece Production, Model GWSL. ' a c ti Plain A Horiz. H.S.D.T. Mills, Late Type 
= PLAIN yy medal 


Verna’ centers Model LS Semi-Automatic LoSwing 18 Milwaukee, m.d. in rear 24°", 36°", 42°", 54" ——, Vert. Turret 
a 2 Cincinnatl H-Pa, md. Ry te ? 
model U. 14°x24 _peatage Lo Swing, m.d. 2MH Cincinnati Pisin, 4. Lothe. Turret Hd., Side Hd., M.D. Spiral. 


17°x75%4" LeBlond, m 6 m. 
20°%25" ‘yenee & Lamson Fay Automatic Lathe, 1944 20) Cinsinnatt, m.¢. in base, 195! No. 2, 4, 5, 1A, Tervat WARNER & SWASEY 
Ne. 3 Ledge & Shipley Duomatic, m.d., late type . — y Paced _ 4. Univ. Preselector » Bar Feed 
ae 4Rr "Ke LeBlond & _Beomatis. a4 bed. 4” hol - 3 Cincinnati Plain H.S. Dial Type, m.d. & Chucking. 
aH mans a 3 Cincinnati Plain H.P., m.d. . 40", 20° 5 24 2 98 
14° « 16" x “ “. es ° 


m.d.. lates 
MATTISON Hyd. Surf. Grinder. Mog. 
Bornes . Seporcter. 

















No. 9, 12 (eBlond Multi-Cut, m.d 
Be guacerane aumere Production, m.d. 
0. undstrand Automatic Production, m.d " 
No. 12 Gisholt Auto. Production, m.d oy 1) Treeker, aan 


No. . 
Uipe SemicAutomatie Carbo Lathe, m.d 3G Ven Norman: wd” ce a oe 


olburn Mfg. Bench Type Speed Lathe, m.d 
36 V an Norman Ram Type, m.d. —— 
Model NA? 4 Schauer Speed Lathe 2ML Cincinnati, m.d. 9A MARVEL Hack Saw 10°'x10"". 
HAND MILLERS THREAD MILLING MACHINES 
Van Norman Hand, m.d., 1947 renter Hanson & Whitney Universal Semi-Automatic, oil . No. 2 ag 4 
MANUFACTURING TYPE 12x36” L Bradner U iT d. Backgecred. Late Type 
MILLING MACHINES x54” Lecs-Bradner Universal Type, md, : . 
No. 00 Sund an " ws . : 7 
No. 000 Brown & Sharpe Plain Production, m.d wna. late 20°' ROCKFORD Hydraulic Shaper, Vise. 
No. 08 Cincinnati, rise and fall, 1944 40 Lees-Bradner Automatic Universal, m.d., late M0. Lote Type 
mee dayter 4 Fea » duplex. spline, md Model HT-12x102" Lees-Bradner Universal Type, m.d. 36"" by TAMMIE Good So7 _ 
. Multi ier, md. No. 1 1-14 KE s. 
ue. 33H Sunes " d Triplex Rigidmill, m.d UNIVERSAL MILLING MACHINES 
No. 3A Sundstrand Plain Automatic Rigidmiti, m.d. No. 2 Brown & Sharpe Light Type, flanged, m.d., late No. 3¥V VAN NORMAN Rom ruse oe Mill. 
24” Cincinnati Duplex Automatic, m.d. No. 2MH Cincinnati, m.d., late Ne. 12 VAN NORMAN Duplex Mill. 
54°x30°x16' Ingersoll Siab Miller, m.d No. 3A Brown & Sharpe Standera Type, m.d., late 
Model 14 1404 Kearney & Trecker Simplex, m.d., pro- st newam & ie ki _ ~~ 32°" x 12° centers FARREL Traveling 
Table Type Roll Grinder, Excellent 
condition. 




















3-24" Cincinnati Piain Hydromatic, m.d. in base 22LU Van Norman Ram tren m.4. 
3-36" Cincinnati Duplex Hydromatic, m.d. in base 
ho . 38-1356 Sun Plain Hydromatic, m.d. 

ode 1536 Sundstrand Simplex Fluid Screw T 

saat SO: tee | ype , ¢ No. 2H, 3K, 4K KEARNEY & TRECKER Horiz. 
No. 34-36 Ciesinnati Semi-Special Plain Hydromatic B.A) ~B-. » Late Type. 





t trol . 
56 "96 Cine:nnati Plain Hydromatic, m.d. in base, 1944 < = og os S0Gn ae us wean AMOUIRIES 


tr” : [ ] . A 
THE EASTERN MACHINERY COMPANY Pere ape aporess MO’ thm ot 4 0 sen 


XT Cincinnati 29, Ot ME +] BAKER 5-5887 N.Y 
CIRCLE 504 READER SERVICE CARD ; CIRCLE 508 READER SERVICE CARD 


seniat comin RAraneeen an Rare — WORLD'S LARGEST STOCK 
r A > MAC 
nage and ct am $7 ayy" x 1334" 9 534" dee STAMPING PRESSES 
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WOMAN 


wool 


SQ. QQ 6” 


“WANUPACTURING MANAGER 


Metal Products 


Our company, known for its product quality, seeks an experienced 
manufacturing executive capable of directing all operations in 3 
separate plants which employ 600 people and ship a $30,000,000 
volume annually. 

The right man must have a working knowledge of sheet metal 
fabrication and assembly and be experienced in modern machine 
shop techniques including heat treating, plating and related metal 
working processes. He will have full line responsibility and report 
to the Divisional General Manager. 

Starting salary is in the $20,000 range, plus bonus, option and 
other benefits. 

You may write us in complete confidence. Please include details 
of business experience and personal background. 


P-3347, American Machinist 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 
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An Investment! 
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Productive advertising is an IN- 
VESTMENT rather than an 
EXPENDITURE. 


“Searchlight” advertisers almost 
invariably report prompt and 
satisfactory results. 


BE CONVINCED — send us 
your advertisement TODAY. 


Address Classified 
Advertising Division 
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American Machinist 
P. ©. BOX 12 
NEW YORK 36, N. Y. 
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MACHINE TOOLS 
FOR SALE— FROM STOCKS 


REG = Rebuilt Condition & Guaranteed 
RCG = Reconditioned — Guaranteed 
*-Indicates Late Model Machines 


AUTOMATIC-CHUCKERS nasi 
Ons Soak Giccalon ben ADOT RcG. 4 : 


9,650 
“aye Spdl. ——3 ‘w/toeling RCG@ $16,500 


BARS. HORIZ. 

“4” Sellers, 30x60 Thi. type 1942... $19,500 
DRILLS, MULT. 

*B2B Nateo 24 Spdi. Tapping (1942) $ 6,950 


DRILLS, RADIAL 
“4x0” A lean H. Wi =, Thi. (1940's) $ 4,950 
ax" Cine Gilb., ve. P. 4,950 
*4’xit” Amer “H Wizere™ Thi. (1943) 7,850 
“S'xtt* Carleton #4 MT, Ser 1Ai4i8 8,950 


DUPLEX BROACH 
5 ton—42” Cine. Vert. Hydre (1950) RBG $ 6,400 
anoEne, misc. 
#35 Execelle These, dresser, G $ 5.250 
109 Bryant int. new . (1947) hea $ 6.508 
"30 x 48 Landis CHW Universal 1952... $12,500 


conegpe. | suave 
2 spd. a ¢; 11948) $ 4208 
" io 1941) 
Rotary 16” (1943) RBG rer 
Thanos Horiz. Hydr. 500 
G BORERS 
"230 Fostih isa thi, Rebuilt cond. $13,950 


“2A P & W, 22x44 thi., Rebuilt cond. gf 
"$8 P & W 24x 54 thi. Like new 24, 


LATHES 
“30x96 Niles Ppa T.A. 33, 4) 
. Tyeecr 


*16" EC Warner & Sw 
*23 Gisholt, B 


“BA J L raverse ‘45 RCG 
1L—Gisholt, Barfeed, Exoe. (1942) 


MILLS 
"2H K & T Hor Vv. Head, Slott R. 
Table, on, Need Real Nice (1945) 
"#128 & 8 “Electro” 36” Travel, '48 RCG 
ose tees H . R & F Tracer, RCG 
*z Su id 600 RPM (1944) 
*56x96 ‘Cine. horiz. Hydrom., Simplex RCG 
MILLS, 3 DIMENSION 
planer type, Rbit. C 
type — Cond. 
laner type, Rbit. Cond. 


PRESSES 
*250 ton Verson SSDC 50x96 bed, 14” str., cushions 
*300 ton Verson Hydr. 44x60 bed, 28” str., 125 HP 


All Machines Carry Regular 30 Day Return 
Privilege Guarantee 


"MIDWESTERN" 
336 Midland Bank Building 








Minneapolis 1, Minnesota 
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SELECT MACHINE TOOLS 


” eS Seetings & Lewis, 2” auxiliary bar, high speed, 
ate 

ia’ x ir x 30° Betts Double Housing Planer, 50 HP D 

moter, 4 heads, box table. ACTUAL PHOTOGRAPH 
AVAILABLE. 

18” x 40° x 96” centers Norton Type “C” Cylindrical 
Grinder, two gaps, swing 40° and 28” in gaps, mechan- 
ieal feed, late type 

20” Gould S. pers industrial Shaper, vise, front 
support, 947 

22” x 24° oaiie Monarch Model CM Geared Head Lathe, 
actual swing 27%", 16 speeds, two Carriages, tapers. 

45T Giddings & Lewis table type boring mill, table 40 x 
48, outer support, late type. 

Model 300 Hanchett, 18 x 48” table, complete with 
magnetic chuck and rectifier, late type. 

5 Warner & Swasey, Preselector head, late type. 

48” 20’ Niles Bement Pond Planer, 4 heads, 
electric teal lifters, latest. 

a | 48” aaa Hydraulic Surface Grinder, late type, 

motor. 

£4 Warner & Sw Type Turret Lathe, Pre- 
Selector head, bar hed “tooling. 

2H Kearney & Trecker Vertical Milling Machine, power 
feed to head, late type. 


incinnati Machinery 
COMPANY 


3901 Kellogg Ave., Cincinnati 26, Ohio 
Phone TRinity 1-0853 
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superior machine tools 


FOR ALL YOUR METALWORKING NEEDS 


at low, low jae prices 


for example, this latest type lathe... 


Warner & Swasey 
#1 Electro-Cycle 
Turret Lathe 


at least BORING MILLS: Horizontal & Vertical * BOREMATICS 

hig. 9? | BROACHES + DRILLS: Radial * Deep Hole » Multiple Spindle 

50 big boys GEAR EQUIPMENT: Bevel © Spiral Bevel * Helical * Straight 

always ON | Bevel » SPUR GRINDERS: Surface * Internal * External 

h d Universal * Thread Tool & Cutter * Plain » HAMMERS + HONES 

and... JIG BORERS * FORGING EQUIPMENT + LATHES: Turret * Engine 

PLUS | Production + Manufacturing » MILLING MACHINES: Plain 

sg Universal * Thread Manufacturing » TURRET LATHES: Vertical 

America’s | porizontal + Saddie + Ram + PLANERS » AUTOMATIC 

SCREW MACHINES + SAWS + SHAPERS & SLOTTERS 

greatest stock PROFILERS * PRESS BRAKES » TAPPING MACHINES, ETC. 
of blue-chip 

Write or wire today for our latest catalog. 


equipment We can supply your entire requirements! 





MOREY MACHINERY COMPANY, INC. | The House 


Manufacturers « Merchants « Distributors of Machine Tools of BIG 
383-U LAFAYETTE STREET, NEW YORK 3, N.Y. | Machine 
TELEPHONE: ALGONQUIN 4-6560 « CABLE: WOODWORK, N. Y. Tools 
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FOR SALE FOR SALE 
H. S. Drills — Reasners — Milling Cot- || 54" CINCINNATI HYPRO 


ters — Taps — Inserted Teeth Milling 


Cutters and Carbide Tipped Tool Bits VERTICAL BORING MILL 


Sold by the pound : ae 
Also collets for most automatics and New 1943. Pendent Control. AC meter 


: drive. With two heads on rail, one swiv- 
lathes at 50% savin " 
pee ; —— , elling and one turret, and with right hand 
Phone — Wire — Write side head. Top table speed 72 rpm 


GRAFF MACHINE TOOL CO. J. L. LUCAS & SON, INC. 


820 W. Lake, Chicago 7, Ill. 7 
TAylor 9-5700 Bridgeport 5A, Connecticut 
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INDEX TO 
ADVERTISERS 


This index is published as a con- 
to the readers. Every 
care ia taken to make it accu- 
rate, but AMERICAN MA- 
CHINIST assumes no responsi- 
bility for errors or omissions. 


' : 
ae ventence 


Eee See 
tn. “yh - 


eS 


SHUTTLE-TYPE 
MACHINE 
HANDLES OVER 
40 DIFFERENT 
VALVE PARTS 


Acromark Company 
Airborne Instruments Laboratory 
Allegheney Ludlum Steel Corp. 
Allis Company, Louis 
Almco Queen Products Inc. 
Sub of King Seeley Corp. 
Aloris Tool Company 
American Chain & Cable 
Wilson Mechanical Instrument 
Division 
American Optical Company 
American Tool Works Company 
Armstrong Brothers Tool Company 
Atlas Press Co., Clausing Div. 





the addition of various types of heads as | 
well as multiple spindle drill heads. Ma- 

chine incorporates hydraulic controls for | 
table feed and index, two milling heads, | 
two hydraulic power heads, each with | 
center drill and tap drill spindle, and two | 
mechanical screw feed tapping heads to | 
accommodate 16, 20 and 24 pitch threads. | 
Capacities range from 4%” to 44” diameter, 

5” to 23” long. Parts are inner valves for 

liquid level controls of tough #316 stain- | 


124 
67 
50 

180 

128 


- ++ Mills, Centers, Tap Drills 
and Taps in #316 Stainless 


Here’s a good example of engineering a 
semi-standard machine to handle a lot of 
parts. Although this machine has been 
adapted to milling, centering, drilling and 


less steel. 


If you need high production of one part or | 
moderate production of many parts with a | 


minimum capital outlay, it will pay you to 
callin a D & T production engineer. There 
is no obligation for this service. 


Austin Industrial Corp. 


Bausch & Lomb Optical Company 
Bearings, Inc. 
Beatty Machine & Mfg. Company 


147 
121 
130 


Bellows Company, Div. 
International Basic Economy Corp. 


Bethlehem Stee! Company 
Buffalo Forge Company 
Bullard Company 


Butterfield Division 
Union Twist Drill Company 


tapping of valve parts, its basic design 


lends itself to other operations through 162 


141 
44-45 
26-27 


FREE DATA 


- Write for Bulletin 1002. 


nate 

a Davis and Thompson Co. a 
Carpenter Steel Company 
Chambersburg Engineering Co. 
Chicago Screw Company 
Cincinnati Gilbert Machine Tool Co. 
Cincinnati Milling Machine Co. 

Milling Machine Div. 
Cincinnati Milling Machine Co. 

Cincinnati Milling Products Div. 
Cincinnati Shaper Company 
Circular Tool Company 
Clark-Cutler-McDermott Co. 
Clausing Division Atlas Press Co. 
Cleveland Crane & Engineering Co. 
Cleveland Instrument Company 
Columbia Tool Steel Company 
Columbus Die-Tool & Machine 

Company 
Commercial Filters Corporation 
Cross Company 
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37 
20-21 
100 
149 
180 
42-43 
172 
168 


RANDALL and STICKNEY 


Dial Gauges and Indicators 


are accurate, reliable and built to stand 
bard usage. 

eter, balanced dial 0-25-0 with .0005” 
M-del “C 60 R” has « 2%” overall diam- 
graduations, 4%” range and movable dial 
easily set at zero. 

The cases on all R. & S. Gauges are made 
from sturdy castings. The case and plate 
are two separate units so that repairs 
can be made easily. 

This style instrument can be furnished 
with various dials, graduations and 
ranges, in both English and Metric. There 
is an R. & S. Gauge for practically every 
purpose. Write for circulars describing 
our complete line. 


FRANK E. RANDALL CO., INC. 
248 Ash St. 
Waltham 54, Mass., U.S.A. 
Makers of Dial Gages Since 1896 





146 
164 
28-29 
60 


Cushman Chuck Company 
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THE IMPROVED 
LINLEY JIG BORER 


Maximum Utility . . . At Less Cost! 





INDEX TO Indispensable for the types of work that confront busy tool 
ADVERTISERS son. aisets Unley tare oxo tow be CAT tk oh 


productivity; a truly versatile machine for all small part pre- 
cision jig boring. Installed in your shop they will release cost- 
lier large capacity borers for heavier types of work. Table size: 
7” x 17%" — table travel: 6%” x 10”. 


vVvvvvvvvvvvVvVvYY 


Complete specifications sent promptly on request. 





Dake Corporation 

Davis & Thompson Company 7 

Delta Power Tool Div. LINLEY BROTHERS CO. 
Rockwell Mfg. Company 664 STATE ST. EXT. « BRIDGEPORT 1, CONN. 


Dixie Bearings Inc. 
yet oy ree CIRCLE 280 READER SERVICE CARD 
du Mont Corporation Al 














Eastman Kodak Company 


Special Product Sales 7 : ° 
Eldorado Tool & Mfg. Corp. When jobs are too big or heavy 


Ex-Cell-O Corporation 54 


for a conventional press... 
Famco Machine Company 123 
Fellows Geer Shaper Company 8-9 


General Public Utilities Corp. 158 
Gisholt Machine Company 24 
Gleason Works 3rd Cover 
Goss & de Leeuw Machine Company 148 
Grant Mfg. & Machine Company 170 
Graphic Sys:ems 170 
Greenlee Brothers & Company 58 


Hardinge Brothers, Inc. 

Hartford Machine Screw Company 5 

Heald Machine Company THE DAKE HORIZONTAL INCLINED PRESS is recommend 

a aa gg Milling ed for work on jobs that are so big or heavy that it is more con- 

ee ae Gon venient to do press work while they remain suspended from an 

overhead crane or hoist. 

Jota Manulecturing Co., B. os For instance in the illustration above, a 7-inch shaft is 

prieding agen’ rai me being pressed into the cable drum for a 200-ton overhead 
ee traveling crane. The drum is 17 feet long and 4 feet in diameter, 

and is supported on a crane hook. 


ne esi This particular press (Model 32-100) is 33 feet long over- 
all, and has a daylight opening of 25 feet. It has 300 tons capac- 
L & J Press Corporation 179 ity, a 60° inclined frame, 26-inch stroke, and a ram-to-table 
tants Machine Compeny 10-11 distance from 25 inches to 25 feet. The table is moved along the 
Landis Tool Company 12-13, 25 frame with a hand winch. 


LaPointe Machine Company 


Associated British Machine Tool Dake Hydraulic Presses are engineered to meet such a va- 
Makers Ltd. .... 93-96 riety of shop requirements that the engineering is probably 
Linley Brothers Co. 177 almost done on the press you need. Let us quote 


Lovejoy Tool Co., Inc. 144 
DAKE CORPORATION, 636 Robbins Road, Grand Haven, Mich. 
Machine Tool Exposition of 


National Tool Builders Ass'n. ‘ SEND TODAY FOR BULLETIS 350 


Manhattan Rubber Div. 
Raybestos-Manhattan Inc. ‘ I Shin. Cospenntion 
! 636 Robbins Road, Grand Haven, Mich. 








Master Power Corp. 
Subsidiary Black & Decker Mfg. Co. | P sess of Dake Bulletin 350 





(Continued on page 178) 
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TRIPLE THE USEFULNESS 


OF YOUR M aM INDEX TO 
ADVERTISERS 


KEYSEATER AND VERTICAL CUTTING MACHINE 


Simple modification greatly increases productive 
capacity of this versatile machine. 


(Continued from page 177) 


An M & M Hydraulic Keyseater is not only a keyseater thot cuts 
internal keyways up to 5” wide but a vertical cutting machine as 
well. Serrations, grooves, teeth—a wide 

variety of cuts can be rapidly made on this 

machine with only one simple modification 

— a ‘vork-holding table. This table is now 

available at moderate cost. If you now own Micro Switch Div. 

an M & M Hydraulic Keyseater or are Minneapoiis-Honeywell Regulator 
considering the purchase of a new keyseater Cute internal Co. 163 
it will pay you to get the facts. Write keyways Miller Electric Mfg. Co., Inc. 170 
for Bulletin 19 entitled, “Converting Minnesota Mining & Mfg. Co. 160 
the M & M Keyseater into a com- i Mitts & Merrill 178 
bination Keyseater and Vertical Morse Twist Drill & Machine 

Cutting Machine”. p Company 14-15 


Mattison Machine Works 
M. B. IL. Export & Import Ltd. 
McGill Mfg. Company 
Metallurgical Products Dept., 
General Electric Company 68 


Nebel Machine Tool Corporation 145 
New Britain Machine Company 

New Britain Gridley Machine Div. 32-35 
Reve Nicholsen File Company 102 


2 rT Northfield Foundry & Machine 
Cuts internal forms Company 156 


sh 
a Norton Company 18-19, 51 





O’Neil-Irwin Mfg. Company 140 
Onsrud Machine Works, Inc. 133 


Cuts grooves 
ond serrations ? “a . . 
Pines Engineering Company, Inc. 169 


Pratt & Whitney Company, Inc... 135-137 


Railway Express Agency 
Air Express Div. 


Cuts any shapes . ‘e. lnc. Frank E. 
M & M KEYSEATERS sce camel 
spublic Steel Corp. 
AND VERTICAL CUTTING MACHINES et Lathe Gin, I 
MITTS & MERRILL © 104 Hoiden Street * SAGINAW, mecmean Bike Wiehe 
CIRCLE 282 READER SERVICE CARD Ryerson & Son Inc., Joseph T. 








Simonds Saw & Steel Company 


Less than a dime a week... BRINGS South Bend Lathe Works 


Square D Company 
American Machinist Standard Screw Company 


Right to your home—FOR KEEPS! pretty Sota ne 
teelweld Machinery Division 
27 big, timely, informative issues a year for only $5. (Canada $7) rate ane ere 


Write to: Circulation Dept., American Machinist, Dotns Sea aT 
330 W. 42nd St., New York 36, N. Y. 


Send no money now—we'll bill later. 
State name, address, title, company, product mf’r'd. 
and approx. number of employees. 


Thompson Grinder Company 
Timken Roller Bearing Company 
Steel & Tube Div. 4th 
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oe i ES _ Accurate 
Be? ow ) | — A Efficient 
Dependable 





United Shoe Machinery Corporation 
U.S. Tool Co., Ine. 
Universal Engineering Company 





Valvoline Oil Company 

Division Ashland Oil & Refining Co. 125 
Van Keuren Co. 48 
Vascaloy-Ramet Corporation 119 
Vlier Engineering Corporation 

Sub. Barry Controls Inc. 159 
Vlier Engineering Corporation 


Wespo Div. 129 4 4 '@ SINGLE CRANK 


Warner & Swasey Company 16-17 ‘ : - STRAIGHT SIDE 


Waters Mfg. Company Inc. 168 


Wells Mfg. Company 120 ee ; 
Western Automatic Machine Screw a NSS PRESS 
Company 52 oe hod 
Wheelock Lovejoy & Company, Inc. 132 
Wilson Mechanical Instrument Division 
American Chain & Cable Company, 
Inc. 156 
Wyckoff Steel Company 143 


@ 150 ton capacity adaptable for a wide 
range of jobs. 
@ Plain flywheel or back geared type. 
STANDARD EQUIPMENT =» 61/4” dia. main bearings, 9” dia. crank pin. 


Air clutch and brake. JIC — @ Dimensions of bed and ram face, stroke length 
controls plus dual air and shut height available as required. 


ADVERTISING SALES STAFF valve. Four square type @ Extra heavy box type steel weldment tie rod 
gibs with bronze surfaced construction 
Ationta 3. . . W. O. Crank, 1301 Rhodes » 

Haverty Bldg., Jackson 3-6951 ways on ram.Hard bronze Rigid and accurate for precision work 
Boston 16. . . G. W. Chapman, Jr., J. H. crankshaft bushings and and long die life. 

Koch, 350 Park Square Bldg., Hubbard 2-7160 ball seat. Ram counter- 

Chicago 11 . . . W. J. Haring, T. H. King, hein, ie . 

520 NW. Michigan Ave., Mohack 45800. balances. Forced lubricae fag”) Write — Bulletin L-18 on 20 to 150 
Cincinnati 8 . . . Gifford W. Plume, Jr., 2637 tion, ete. ton single and double crank straight 
__Erie Ave., East 1-6110 side presses . . . also, 30 to 75 ton 
Cleveland 13 . . . William E. Surgner, 1165 double crank gap frame presses. 


Illuminating Bldg., 55 Public Square, Superi- 
or 1-7000 


Pelee Nas ca || L&ed PRESS CORPORATION  (2mi0.N5 


Bldg., 1712 Commerce St., Riverside 7-5117 
CIRCLE 283 READER SERVICE CARD 





American Machinist 


Denver 2... John W. Patttn, Tower 
Building, 1700 Broadway, Alpine 5-2981 


Detroit 26 . . . W. J. Reichard, 856 Penob- 
scot Bidg., Woodward 2-1793 

Leos Angeles 17 . . . Robert Obenour, 1125 

t hay: Heng liga i has is a ax 
ew eee « R. Sanger, 500 Fift 

Ave., Oxford 5-5959 mane — STAMPING 

Philadelphia 3. . . J. P. Tiebout, 6 Penn 

Center Plaza. Locust 8-4330 al 

Pittsburgh 22 . . . K. Reeves Cook, 1111 CURVED or 
Oliver Bidg., Express 1-1314 

St. Lowls 8 . . . T. H. King, 3615 Olive 
St., Continental Bldg., Jefferson 5-4867 

Son Francisco 4 . . . R. C. Alcorn, 68 Post 
St., Douglas 2-4600 

Ewrope ... E. E. Schirmer, McGraw-Hill 
House, 95 Farringdon St., London E.C. 4, 
Michael R. Zeynel, 85, Westendstrasse, Frank- 
furt/Main, Germany 
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“Clausing lathes 
wn. § Te ally pay their way’ 


that is standard equipment 
at no extra cost 


HERE’S PROOF OF PERFORMANCE: “We wouldn’t be without our Clausing 
12%” lathes. They’re easy to set up and operate. And we especially like their 
heavy construction which enables us to take deeper cuts, and hold tolerances on 
repetitive operations. They really pay their way.” 


Uehling Instrument Company 
Paterson, New Jersey 


This report is typical. Clausing “Zero Precision” Timken tapered 
lathes do lead their field in Precision, roller bearings 
caine Tai biiin chiier onc Production, Efficiency and Value. 
struction of the l0-speed Here are a few reasons why: Verified precision — factory test re- 


countershaft — the six ball . 
bearings for smoothness and ® Headstock, quick-change box and port accompanies each lathe 


long service. 
apron are totally enclosed... 
gears and shafts run in bath of oil 


Choice of heavy-duty variable 


® Heavier thoughout — “have more ppeed or TOapeey weenie 


guts than most of our machines See Clausing . . . check, feature for 

costing 3 or 4 times es much feature, dollar for dollar... before you 
Enclosed headstock provides ® Flame hardened bed ways buy any lathe of comparable size. 
nger service-life. Shaved ® Forged steel spindle, with hard- See for yourself why Clausing is ac- 

Eovel in © pempad bale ened, ground L-00 nose claimed the outstanding lathe value. 


of oil. 
Write today far catalog and name of nearest dealer. 


— 


oa ) CLAUSING CLAUSING DIVISION 


ATLAS PRESS DIVISION 
1-101N. PITCHER ST. * KALAMAZOO, MICHIGAN 
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First Class 


Permit No. 64 


more 


(Seo. 34.9 P.L.&R.) 
New York, N. Y. 














metalworking facts 


free 





from 











American 
Machinist 


BUSINESS REPLY CARD 

No Postage Stamp necessary if mailed in the United States 
American Machinist 
330 West 42nd Street 


Postage will be paid by— 
New York 36, N. Y. 











These handy, prepaid cards will 


bring you more data on: 


@ PRODUCTS ADVERTISED 
© NEW EQUIPMENT DESCRIBED 


This card expires 3/11/60 


64 


_ NV UIUNAIAIATA 


e COPIES OF CATALOGS 
OFFERED 


First Class 
Permit No 
(See. 84.9 P.L.&R.) 
New York, N. Y. 





now 


EVERY ADVERTISEMENT,* 
NEW EQUIPMENT ITEM, 
AND CATALOG OFFERED 

IN THIS ISSUE IS NUMBERED 


* A few advertisements cannot be keyed 
and must be indicated by writing the Advertiser's 
name at the bottom of the card. 


American Machinist 


330 West 42nd Street 


Postage will be paid by— 
New York 36, N. Y. 


BUSINESS REPLY CARD 
Ne Postage Stamp necessary if mailed in the United States 








e for full details on how to use 
these cards, see reverse side. . . 





This card expires 3/11/60 





time-saving 


t item(s) 


or catalog(s) offered 





ircle Key Number(s) 


on these cards that 


more | data? 
it's easy 
at bottom of advertisement(s), 
name, title, company name 


and address 


correspond(s) to number(s) 


new equipmen 
2. Print clearly ... 








Use these 
cards to keep up-to-date 
with the metalworking 
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WHICH OF THESE HIGH-RATIO HYPOIDS IS “JUST RIGHT” FOR YOUR PRODUCT? 





c 
¢ 
1 
if 


om 
‘wie 
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cmt tig 


:\ 


Sy pil 
SALE ’ 


For hand tools. Where space is a problem—as in portable tools like 
this one—the high offset lets you design a more compact unit. Choose 
just the offset to solve your design problem with a more flexible, more 
compact unit than the corresponding worm and wheel. 


Big and strong. Where you need strength—as in farm machinery— 
high-offset hypoid pinions (with teeth which tend to “wrap around”) are 
larger and stronger than corresponding bevel pinions. An extended shank 
on cylindrical pinions makes very rigid straddle mountings practical. 


High-offset or high-ratio hypoids can be cut, tested, and 
quenched on the same Gleason equipment that is used 
on more familiar spiral bevel and hypoid gears. You can 
get more information about Gleason high-ratio hypoid 


gears by writing for free literature. Submit your prints 
Bo 


for recommendations. 


la 


a 


( 








. or machine tools. This high-offset pair lets you combine high reduc- 
tion with strength, compactness and other advantages you might find 
profitable in designing machine tools. High-ratio hypoids can be produced 
on Gleason equipment for ratios of 1:10, 1:40 or even higher. 





. or small and smooth. For smooth operation—as in office equip- 
ment that must run quietly—high-offset pairs provide smooth, quiet tooth 
the pinion, you get continuous 
action—even with just one or two teeth! Grinders are available for 


action. Because teeth “wrap around” 


applications requiring precision finish. 


— 
—, 


_ GLEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 
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TIMKEN 
tie STEEL 


Ready-made savings for your hollow parts 


Why bore out bar stock to make your hollow parts? 
Start with Timken® seamless steel tubing; the hole’s 
already there. You save drilling costs, steel, machining 
time and you're sure of uniform quality finished parts, 
too. That’s because we make Timken steel tubing by 
forging a solid round over a mandrel, thoroughly 
working the metal inside and out. This gives the 
tubing its fine forged quality and uniform spiral grain 
flow. 


When you buy Timken steel you always get: 


1) Quality that’s uniform from heat to heat, tube to tube, 
order to order; 2) Service from the experts in specialty 
steels; 3) Over 40 years of experience in solving tough 
steel problems. Let our engineers help you save by 
recommending the most economical tube size for your 
hollow parts job . . . one guaranteed to clean up to 
your finish dimensions. The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: ““TIMROSCO”. Makers of Tapered Roller 
Bearings, Fine Alloy Steels and Removable Rock Bits. 


TIMKEN ALLOY STEEL AND SEAMLESS STEEL TUBING ARE AVAILABLE FROM WAREHOUSE STOCKS IN 44 CITIES IN THE UNITED STATES 
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